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1. GENERAL NOTES, SYMBOLS LIST AND DETAILS ARE APPLICABLE TO DRAWINGS MARKED
ng ;{;TOC%A%?TIQI;N\:;ENT :f: :g;‘\?MALLE C?rﬂ%tgsm @ SMOKE DETECTOR %1— ANGLE GLOBE VALVE M#. SOME ABBREVIATIONS AND SYMBOLS MAY NOT BE APPLICABLE TO THIS
' PARTICULAR PROJECT ~ THEY ARE PROVIDED FOR GENERAL REFERENCE ONLY.
ACV AUTOMATIC CONTROL VALVE NEC NATIONAL ELECTRIC CODE ® PRESSURE GAUGE AUTOMATIC AIR VENT (AAY)
AD ACCESS DOOR NIC NOT IN CONTRACT
AEM AR FLOW MEASURING DEVICE NO NORMALLY OPEN 2. PLANS ARE NOT INTENDED TO SHOW EVERY DETAL, DROP, RISE, OR FITTING. DUCT
AFF ABOVE FINISHED FLOOR NOM NOMINAL ® HUMIDISTAT — ]  BACKFLOW PREVENTER AND PIPING LOCATIONS INDICATED ARE APPROXIMATE. DETERMINE EXACT LOCATIONS IN
AHU AR HANDLING UNIT OA QUTSIDE AR _ THE FELD. :
AL ACOUSTICAL LINING OAL QUTSIDE AIR INTAKE @ HUMIDITY SENSOR \A./ . BALANCING VALVE _ '
ALD ACOUSTICALLY LINED DUCT OBD OPPOSED BLADE DAMPER A 3. COORDINATE WORK OF THIS DIVISION WITH THAT OF OTHER DIVISIONS.
AP ACCESS PANEL oc ON CENTER @ THERMOSTAT {— BALL VALVE - :
ASJ ALL SERVICE JACKET OED OPEN-ENDED DUCT ' 4, COCRDINATE WORK WITH THE TRADES INVOLVED. PROVIDE OFFSETS IN PIPING
ATC AUTOMATIC TEMPERATURE CONTROL P PUMP @ TEMPERATURE SENSOR ——H0 | maL vaLvE W 374" GARDEN HOSE END & BRASS CAP AROUND OBSTRUCTIONS AT NO ADDITIONAL COST 7O THE OWNER.
BB BASEBOARD RADIATION PCF POUNDS PER CUBIC FOOT T5F SUCKET :
BOD BACKDRAFT DAMPER PD PRESSURE DROP MOTOR : TRAP : - . .
2| R R | o e Y i el 5 \EREY EOUPIENT COUECTONS T MAFHTIRES CERIFED DOANNGS. P10 | Tumer Buling Sconc Dusig, L
o0 | Bemen TuERMAL N bs. | POUNDS PER SQUARE e —ED | mieruoueTER (o TYPe) 1 v _ | T T e
E —— CAPPED PIPE 26 Pinewood Ln
. 6. INSTALL FQUIPMENT, PIPING AND DUCTWORK AS REQUIRED TO PROVIDE A
BTUH BRITISH THERMAL UNIT PER HOUR PSIG POUNDS PER SQUARE INCH GAUGE ) Harrison, Maine 04040
BTUH BRITISH THERMAL UNIT PER HOUR ys PRESSURE/TEMPERATURE TEST PORT CARBON DIOXIDE SENSOR c CHEMICAL TREATMENT VIBRATION—FREE INSTALLATION, AND TO FACILITATE EQUIPMENT ACCESS AS REQUIRED O 1207 583 4671
o0 COUNTERBALANGED DAMPER Pve POLWINYL. CHLORIDE [0] DISCONNECT SWITCH e CHWS ——1]  ChiLLED WATER SupPLY BY EQUIPMENT MANUFACTURER. turnerbuildingscience.com
CHWS CHILLED WATER SUPPLY RA RETURN AIR @ MOTOR STARTER ——CHWR ——1] CHILLED WATER RETURN 7. PITCH PIPING 1 INCH PER 20 FEET IN DIRECTION OF FLOW TO DRAINS AND VENTS. ENGINEERS » BUILDING SCIENTISTS
cL CENTERLINE RH RELATIVE HUMIDITY, REHEAT ' :
o CARBON MONOXIDE RL REFRIGERANT LIQUID PIPING CONTACTS B4 COMBINATION BALANCING, FLOW MEASURING, 8. PROVIDE VENTS AT HIGH POINTS IN PIPING SYSTEMS AND DRAIN VALVES AT LOW COPYRGHT  TURKER BULDING SCENCE SDESH LG 200
ggvzc ggiggrh Qgigg RP ggm gﬁgﬁim e AND SHUT-OFF VALVE (CIRCUIT SETTER) POINTS. MANUAL VENTS IN MAINS SHALL CONSIST OF A LINE-SIZED AR CHAMBER, AN | e e e s oottt oot
! LYVINYL CHLORIDE RPM c ELBOW DOWNWARD, AND BALL VALVE WITH GARDEN HOSE END AND BRASS GASKETED | ewontes oxcedby dvidusispociications (6. HUAC, Poming.
PRESSURE SENSOR CcD CONDENSATE DRAIN _ \ optas sncud ; (HVAC, Pumlirg). |
cu | coNoENSNG UNT RS | REFRIGERANT SUCTION PING L] o, L e
CUH CABINET UNIT HEATER RYU OF TOP AIR CONDITIONING UN TEMPERATURE SENSOR (PIPE OR DUCT) ? CONNECTION ON BOTTOM OF PIPE Engineor shall bear no responsibity for any modiications t the originat
cv CONSTANT VOLUME 3 SUPPLY; SILENCER 9. INSULATE PIPING AS SPECIFIED. PERFORM TESTS SPECIFIED BEFORE INSULATING., SR
ChM CUBIC FEET PER MINUTE SA SUPPLY AR FLOW SENSOR ? CONNECTION ON TOP OF PIPE ' -
CTE CONNECT TO EXISTING SF SUPPLY FAN 10. CONTROL WIRE AND CONDUIT SHALL COMPLY WITH NEC AND DMISION 26 ELECTRICAL
ow COLD WATER SP STATIC PRESSURE (IN. WG) HUMIDITY SENSOR (DUCT) - DIRECTION OF FLOW LR T CON _ _
CWR CONDENSATE WATER RETURN SQ. IN. SQUARE INCHES . -
CWS CONDENSATE WATER SUPPLY TOD TOP OF DUCT _ p—
D DAMPER 5 TEMPERATURE SENSOR VARIABLE FREQUENCY DRIVE — DIRECTION OF PITCH DQWNWARD_ 11. PLUMBING WORK: IN ACCORDANCE WITH STATE AND LOCAL CODES.
DB DRY BULB TEMPERATURE, °F TSP TOTAL STATIC PRESSURE (IN. WG) .
dB DECIBELS TP TYPICAL @ SWITCH DOMESTIC COLD WATER PIPING 12. PROVIDE AN AIR GAP OR BREAK AS REQUIRED BY CODE ON EQUIPMENT DRAINS
DEG DEGREES UH UNIT HEATER D DRAIN LINE PIPED - TO FLOOR DRAINS OR QTHER RECEPTORS.
DEG. F DEGREES FAHRENHEIT UTR UP THROUGH ROQF [MlA7A/ | PARALLEL BLADE MOTORIZED DAMPER :
DiA DIAMETER uv UNIT VENTILATOR £ ELECTRICAL LINE
DN DOWN VAV VARIABLE AIR VOLUME [:W OPPOSED BLADE MOTORIZED DAMPER Froges
P DEW POINT TEMPERATURE, °F VD VOLUME DAMPER ' = EXPANSION JOINT
DX DIRECT EXPANSION VFD VARIABLE FREQUENCY DRIVE F FILL
E EXISTING, EXHAUST w WATTS
EA EXHAUST AR wB WET BULB TEMPERATURE, °F m FLEXIBLE CONNECTION
EAT ENTERING AIR TEMPERATURE, °F WC WATER COLUMN
EBB ELECTRIC BASEBOARD HEATER WG WATER GAUGE EQUIPMENT TAGS —L:‘Z FLOAT & THERMOSTATIC TRAP
EC ELECTRIC COIL, EVAPORATOR COIL WWM WELDED WIRE MESH '
EDB ENTERING DRY BULB w/ WITH @ SHOWN IN HEXAGON BELOW REQUIRE FOR FUEL Oit. RETURN
EF EXHAUST FAN ELECTRICAL POWER . FOS FUEL OIL SUPPLY
EE gﬁi@g;‘%ﬁg LOWER VALUE ~ EQUIPMENT TAG NUMBER '
£Sp EXTERNAL STATIC PRESSURE (iN. we) UPPER VALUE - EQUIPMENT DESIGNATION * FUSIBLE LINK VALVE
ET EXPANSION TANK
EWB ENTERING WET BULB GAS GAS PIPING
EWT ENTERING WATER TEMPERATURE, °F / B\ BOILER
EX EXPANSION TANK NEW —>< GATE OR BALL VALVE
EXG EXISTING %
EXH EXHAUST GLOBE VALVE
EXIST EXISTING BOILER PUMP (LOOP INJECTION)
(E) EXISTING 1/ . CWR CONDENSATE WATER RETURN
F FAHRENHEIT
Fas
FC FLEXIBLE CONNECTOR CWS CONDENSATE WATER SUPPLY
D FIRE DAMPER @ BOIWLER FEEDWATER PUMP (PACKAGE)
FLA FULL LOAD AMPS GR GLYCOL RETURN
FN FURNACE
FO FLAT OVAL /CRP\ CONDENSATE RETURN PUMP (PACKAGE) GS 6LYCOL SUPPLY
FPF FINS PER FOOT N1/
PRI FINS PER INCH HWS HEATING WATER SUPPLY
FPM FEET PER MINUTE KEY PLAN;
FR FINTUBE RADIATION HWR HEATING WATER RETURN
A0 SO o SEM STATE OF MAINE
FT WG FEET WATER GAUGE LPC LOW PRESSURE CONDENSATE
F&T FLOAT & THERMOSTATIC A VANUAL. AR VENT -
FIR FIN TUBE RADIATION _
GAL GALLON(S
GPM | GALLONS PER MINUTE LINE_ TYPES ' BOILER REPLACEMENT
GSR GEOTHERMAL SOQURCE RETURN 0S&Y VALVE
GSS GEOTHERMAL SOURCE SUPPLY \/
GWR GLYCOL WATER RETURN EXISTING TTEM TO REMAN AN PIPE ANCHOR 24 CHILD STREET
GWS GLYCOL WATER SUPPLY AUGUSTA, ME
HE HEATING COIL H—H—¢ EXISTING ITEM TO BE REMOVED D FIPE DROP ’
HG HOT GAS PIPING .
HRU HEAT RECOVERY UNIT NEW TEM = PIPE GUIDE ISSUE:
HRY HEAT RECOVERY VENTILATOR "y PIPE RISER
HWP HOT WATER PUMP B[D & PERM;T SET
HWR HEATING WATER RETURN HIDDEN ITEM A PNEUMATIC AIR LINE
HWS HEATING WATER SUPPLY
HP HORSE POWER CONTROL WIRING DE PRESSURE REDUCING VALVE
HW HOT WATER A P/T
1D, IRIS DAMPER 'T' PRESSURE /TEMPERATURE TEST PORT PROJ. NO.: 1261 | STaup
IN. INCHES | e
IN. WG | INCHES WATER GAUGE OTHER SYMBOLS i FUMP SCALE: ASNOTED
WH INDIRECT WATER HEATER ' _
" KILOWATT © CONNECT TO EXISTING RL REFRIGERANT LIQUID DESN. BY: JoP .
L LOUVER - _
LAT LEAVING AIR TEMPERATURE, °F @ DIAMETER RS REFRIGERANT SUCTION DRAWN BY: JDPIDCG ™
LBS POUNDS : -
LpB LEAVING DRY BULB, °F FJ REDUCER — CONCENTRIC CHKD BY: SMC:
LF LINEAR FEET
LPC LOW PRESSURE CONDENSATE {3 REDUCER ~ ECCENTRIC ISSUE DATE:
LP3 LOW PRESSURE STEAM (15 PSIG OR LESS) REVISIONS
LPCC LOW PRESSURE CLEAN CONDENSATE &——‘ SAFETY VALVE OR PRESSURE REUEF
LPCS LOW PRESSURE CLEAN STEAM (15 PSIG OR LESS)
LWT LEAVING WATER TEMPERATURE, °F 5%’
SOLENOID VALVE
MAX MAXIMUM
MBH THOUSAND BTU PER HOUR S,
MCA MINIMUM CIRCUIT AMPACITY Y SPRING CHECK VALVE
MD MOTORIZED DAMPER o .
MEG MANUFACTURING <3 STRAINER (WITH 3/4" BLOW--OFF VALVE)
MFR MANUFACTURER
MIN MINIMUM G SWING CHECK VALVE
MOCP MAXIMUM OVER CURRENT PROTECTION
MUA MAKE—UP AR : ® THERMOSTATIC TRAP
THREE-WAY AUTOMATIC CONTROL VALVE (ACV)
ELECTRIC OR ELECTRONIC
' & TWO-WAY AUTOMATIC CONTROL VALVE (ACV) SHEET TLE:
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. turnerbuildingscience.com
8" COMBUSTION AIR— EXIST. GAS UNIT HEATER ENGINEERS © BUILDING SCIENTISTS
5 8" EXHUAST AIR COPYRIGHT ; THE H.L. TURNER GROUP INC. 2017
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shalt be unlawlul to use them for any other purpose. The Engineer's seal
shail not appear on any documents that are modified by ofhers, The
Engineer shall baar no responsibility for any modifications fo the original
gdocuments by others.” !

LOCKING NUT (TYPICAL) SIPE COVERING. PROTECTION CONCRETE -
SUPPORT NUT (TYPICAL) | THREADED ROD, LENGTH AS SADDLE. 12 IN. LOgGE ! HOUSEKEEPING PAD (4) 1/2" DIA x 8" LONG MACHINE BOLTS. SET
REQUIRED » 12N, 1O CLEAN AND ”"BOLTS IN EPOXY (1 EACH CORNER OF PAD)
HEAVY-DUTY CLEVES HANGER ROLLER SUPPORT W / YOK£ . " ) :
PIPE INSULATION & JACKET d ggggﬁgg : #4'S @ 12" OC EACH WAY AT CENTER
PIPE INSULATION & JACKET SYSTEM STRUCTURAL STEEL AS REQUIRED BY _\ /3/4" CHAMFER ALL SIDES
SYSTEM PIPE FIELD CONDITIONS . oy
PIPE { PIPE COVERING PROTECTION e [ o’ _eo—Jr CONCRETE_FLOOR
SADDLE, 12 IN. LONG . i} = '
GALVANIZED INSULATION SOLLER. SUPPORT - | | 47
SHIELD, 12° LONG d = T T | ks |
- | 1. HOUSEKEEPING PADS SHALL BE NORMAL WEIGHT PORTLAND CEMENT

CONCRETE HAVING A MINIMUM COMPRESSIBLE STRENGTH OF 3000 PSI
AT 28 DAYS MEETING ASTM C150 TYPE | OR I. MAXIMUM COURSE
AGGREGATE SIZE SHALL BE 3/4". THE WATER~CEMENT RATIO SHALL
. NOT BE GREATER THAN 0.5; SLUMP SHALL NOT EXCEED 4 INCHES
2. ANCHOR BOLTS SHALL MEET ASTM DESIGNATION A307. :
3. REINFORCING SHALL BE ASTM A615 GRADE 60.

CLEVIS HANGER 3" AND SMALLER ROLLER HANGER 4" AND LARGER

( E )TYPICAL PIPE SUPPORT DETAILS
NOT TO SCALE

ROLLER SUPPORT 4" AND |ARGER

KEY PLAN:

PROJECT TITLE f ADDRESS:

STATE OF MAINE
ﬂ 12" EXHAUST CONE. (EC) | MDOT MAINTENANCE BUILDING
o BOILER REPLACEMENT
AL BOILER EXHAUST TO BE
STAINLESS STEEL DOUBLE 19" DOUBLE WALL WITH 24 CHILD STREEET
WALL CONSTRUCTION WITH T MNERAL PR AUGUSTA, M
MINIMUM 1" MINERAL WOOL ' IN
INSULATION . | SULATION (CBIL1) | oo
[ 3 .
5 gnm : INSULATED WALL '
HORIZONTAL 812" INCREASER (1) FIRESTOP (IFS) S—
SUPPORT (HS) 8"x12" 45 TEF AND PROJ.NO.: stas1]
45 ELBOW ASSEMBLY g #
. _ / SCALE: ASNOTED |
/ R DESH. BY: Jop |
12" 45" TEL AND 4% _
ELBOW ASSEMBLY DRAWN BY: JDPIDCG |
CHKD BY: sme |
- WALL SUPPORT (WS} ISSUE DATE: angne |
REVISIONS
DRAIN LINE MIN. SIZE SHALL PIT : -
NEPLE ON THE DRAN PAN RONIRD, BOILERS 12° DRAN
» SECTION (DS
CLEANOUT DRAIN PAN MIN, 1/8" PER FOOT (Ds)
DRAIN
"""" SLOPE BOTIOM OF PAN TO DRAIN INLET
PITCH DOWN
TOWARD DRAIN 1/4° TUBING, 1/4 BALL
CLEANOUT UNION VALVE, SINGLE GAUGE T0
SERVE BOTH PORTS . SPRING LOADED
[ CHECK VALVE
S N
- ~ CONNECTIONS TO :
1. THESE DETAILS FOR NEGATVE PRESSURE CONDENSING BOILER SHEET TITLE:
TRAPPING ONLY. FOR DRAWS ON POSITVE SIZE PER PLANS ' FLANGES, TYP. SZE PER PLANS EXHAUST OUTLET
G CLERD - geape o - DETAILS
- : INLINE PUMP '
2. TRAP NOT REQUIRED FOR UNITS WITH AOEREDUCERS SHALL BE ECCENTRIC TVPE e P SHEET 3 OF 3

CONDENSATE PUMPS. 2. VALVES SHALL BE SAME SIZE AS PIPE
PIPE TO CONDENSATE -
usummmngmx 3. GAUGES SHALL BE 0-50 PSIG

UNTS MOUNTED INDOORS
DETAIL — CONDENSATE DRAIN TRAPS J
-/ NOT T0 SCALE NOT TO SCALE

GE)IN-—LINE PUMP PIPING SCHEMATIC
NOT TO SCALE

|

M2.3




HOT WATER CONDENSING BOILER SCHEDULE

GAS INPUT QUTPUT @ QUTAUT @ MAWP MAWT MAX. OP. - WATER ELECTRIC DIMENSIONS {IN) SHIPPING QPERATING CONNECTION SIZES {IN) _
DESIGNATION | LOCATION SERVICE (NAT. GAS) 120/80 180/60 o (DEG. 7 SETPOINT | VOLUME WEIGHT WEIGHT - COMBUSTION |  MANUFACTURER LINE MODEL NOTES
(MBH) (MBH) (MBH] * {DEG. F) {GAL) VOLT PHASE HERTZ AMPS MOPD HEIGHT WIDTH DEPTH {LBS) {BS) HEATING SUPPLY HEATING RETURN FLUE GAS AIR | K
B-1 BOILER RM HEATING WATER 1500 1410 1320 125 210 194 110 115 1 60 155 20 79.9 359 T 56 1986 2778 4 4 8 8 " CLEAVER BROOKS CLEARFIRE CFC-E 1500
B-2 BOHER RM HEATING WATER 1500 1410 1320 125 210 194 110 115 1 60 155 20 799 35.8 56 1986 2778 4 4 8 8 CLEAVER BROOKS CLEARFIRE CrC-E 1500
NOTES: - . — .
Turner Building Science & Design, LLC
]
26 Pinewood Ln
Harrison, Maine 04040
' :207.683.4571
HUMIDIFICATION STEAM BOILER SCHEDULE urmerte iainecatonse.com
RATING STEAM ASME RATED | RATED CAPACITY @ 6 ELECTRIC DIMENSIONS {iN) SHIPPING OPERATING CONNECTION SIZES (IN} _- ENGINEERS # BUILDING SCIENTISTS
DESIGNATION LOCATION SERVICE (HP) PRESSURE CAPACHTY psi vouT PHASE HERTZ AMPS MOPD LENGTH WIDTH HEIGHT WEIGHT (LBS) - WEIGHT STEAM FEEDWATER BLOWDOWN STACK MANUFACTURER LINE MODEL NOTES
psi) | (uEs/HR) (1Bs/HR) — 9 | ouner . - - e e L
STEAM FOR | | | ' et o ki oy s i speciatons (. UG, Smtig
B-3 BOILER RM HUMIDIFICATION 15 15 518 507 115 1 60 20 36 435 54 2450 3460 4 1 1 6 CLEAVER BROOKS CLEARFIRE Hi5 hall o nizwid b Use them for any other mgég'. The éngmeer:gséal
shall not appest on eny documents that ere modifisd by others. The
NOTES: gﬂr1<§:5um“z‘3;rri ;hg;im? rasponsibility for any modifications to the originat
1 XXX
2. XXX
- HVAC PUMP SCHEDULE
TYPE DESIGN PUMP DATA CASING SIZE MOTGR ELECTRIC SHIPPING :
TAG LOCATION SERVICE (END SUCTION, HORIZONTAL |  capACITY HEAD EFFICIENCY - " _ -] MANUFACTURER MODEL NOTES
SPLIT CASE, IN-LINE, ETC.) (GPM) ) (%) | SUCTION (IN) | DISCHARGE(N) | P RPM | VSD{Y/N) | VOLYS | PHASE | HERTZ | AMmPs | WEIGHT(LBS) |
BP-1 BOILER ROOM HEATING WATER IN-LINE 70 13 - 3 i3 1725 Y 115 1 60 - 95 TACO 1131
BP-2 BOILER ROOM HEATING WATER IN-LINE 70 13 - 3 1/3 1725 Y 115 1 60 o5 TACO f-131
NOTES: ' ' ' '
1. XXXX
CONDENSATE RETURN PUMP / BOILER FEEDWATER PUMP |
DESIGN PUMP DATA MOTOR {DUPLEX E RIC VE
TAG LOCATION SERVES CAPACITY HEAD EFFICIENCY CONDENSATE ! } : - = PUMP DISCHARGE |- —  OPERATING MANUFACTURER MODEL NOTES
(6PN by %) (tB/HR) HP RPM | VSD(Y/N) | AMPS | VOLTS | PHASE | HERTZ SIZE {iN.} VOLUME (GAL.) | INLET SIZE N} | WEIGHT (18S) |
CRP-1 BASEMENT STEAM HUMIDIFICATION SYSTEM 15 40 _(2)1 3500 N 230 1 60 3/4 i5 . SHIPCO 120 ECD-P-30
FWP-1 BOWER RM BOILER FEEDWATER {2)2 20 {2)1/3 3500 N 3/4 49 SHIPCO 110-D 1
NOTES:
1. INCLUDES DIRECT INJECTION STEAM HEATING ASSEMBLY: STERICO 1520G SIZE 1"
KEY PLAN:
PROJECT TITLE f ADDRESS:
STATE OF MAINE
MDOT MAINTENANCE BUILDING
BOILER REPLACEMENT
24 CHILD STREET
AUGUSTA, ME
1SSUE:
BiD & PERMIT SET
PROJ, HO.: §1281:] §1
SCALE: asnoteo |
DESH, BY: anz
DRAWN BY: JOPIBCG
CHKD BY: swe | %
1SSUE DATE: s |
REVISIONS N
SHEET TITLE:
SCHEDULES
M 3 n 0 .
A B C D F




SECTION 230500

BY THE OWNER.

DIVISION AND INSTALLED UNDER DIVISIONS 4 AND 9, )
ACCESS PANELS - SHALL BE STANDARD PANELS, 12"%16" UNLESS INDICATED OTHERWISE. DOOR SHMALL BE

© MAKEUF AR UNIT IN THE ATTIC, AND ON PIPE AND DUCT HANGERS WITHIN 40 FEET FROM MAXEUP AR UNIT.

COMMON WORK RESULTS FOR HVAC 17 COORDINATION C. 35 . PIPING SUPPORTS
PART 1 GENERAL A COORDINATE SCHEDULING, SUBMITTALS AND WORK OF THE VARIOUS SECTIONS OF SPECIFICATIONS TO ASSURE E‘ﬁ?ﬁ?ﬁﬁy@ig?smtfgaggégéfqﬁ%ms\? Omifai’??ﬁ%ci??”ﬁgyg%oiiiE’.‘”&g&gﬁ%ﬁ?ﬁ% OBWEN;:QCX?RY A SUPPORT AS REQUIRED BY STATE AND LOCAL CODES, ORDINANCES, AND REGULATIONS.
i MCT i : : Y ' .
11 GENERAL REQUIREMENTS N R a0 INSTALLETION OF INTERDEPENDENT CONSTRUCTION ELEMERTS. WiTH LEAST TWO KEYS PER PANEL, MINIMUM OF 6 FOR THE PROJECT (FOR BOTH DIVISIONS 22 AND 23). UNLESS OTHER APPLICABLE REGULATIONS ARE STRICTER, SUPPORT N ACCORDANCE WITH THE INTERNATIONAL
A PROVIDE LABOR, TOOLS, SUPPLIES, CONSUMABLES AND ANY OTHER RELATED TEMS THAT ARE NOT A PART OF B, VEREY THAT UTILTY REQUIREMENT CHARACTERISTICS OF OPERATING EQUEPMENT ARE COMPATIRLE WITH D. ACCESS PANELS IN AREAS OF HIGH MOISTURE CONCENTRATION SUCH AS BOILER RCOMS, LAUNDRY ROOMS, MECHANICAL CODE, 2008 OR LATER EDMON.
THE BUILDING AS REQUIRED TO COMPLETE OPERATIONS IN CONNECTION WITH THE COMPLETE INSTALLATION OF " BULOING UTILIIES.  COORDINATE WORK OF VARIOUS SECTIONS MAVING INTERDEPENDENT RESPONSIBILITEES NEAR PLUMBING FIXTURES, OR OUTDOORS, SHALL BE FABRICATED OF PAINTABLE STAINLESS STEEL OR 36 SLEEVES AND ESCUTCHEONS : _ :
THE HVAC AND MECHANICAL SYSTEMS AS INDICATED ON THE DRAWINGS AND AS SPECIFIED HEREIN. , ‘ ; . ALUMINUM FOR CORROSION RESISTANCE. : '
FOR INSTALLING, CONNECTING, AND PLACING MECHANICAL EQUIPMENT INTO SERVICE. D, ACCESS PANELS IN FIRE RATED CONSTRUCTION SHALL HAVE THE SAME UL RATNG AS THE WALL FLOCR GR PROVIDE SLEEVES FOR PIPING PASSING THROUGH PENETRATIONS IN WALLS, PARTITIONS, FLOORS, AND ROOFS,
e e i G s o C. COORDINATE SPACE REQUIREMENTS AND INSTALLATION OF MECHANICAL AND ELECTRICAL WORK WHICH ARE " CELING N WHIGH THEY ARE INSTALLED. S AND SEAL AS REQUIRED FOR FIRE RATING. |
COMPLETE AND %?éRAiTIO;\}Ai_ SYSTEM ’ ! ’ ‘ INDICATED DIAGRAMMATICALLY ON DRAWINGS. FOLLOW ROUTING INDICATED FOR PIPES, DUCTS AND CONDUIT - B. SiZE TO ALLOW FIRESTOPPING. SIZE HOLES AND SLEEVES TO ALLOW FOR CONTINUOUS INSULATION THROUGH
' 7 AS CLOSELY AS PRACTICABLE. 2.2 PIPE AND EQUIPMENT SUPPORTS - THE SLEEVE, AND AT LEAST 1/4 INCH CLEAR BETWEEN INSULATION AND SLEEVE FOR PIPE MOVEMENT DUE
C. ?ﬁ?;"\?ﬁg&g Rg;’;‘é% *"gfgé‘ifq ﬁﬁ%&%@o’mwm OUCT GNLY WHERL ROUND OUCT IS 70O LARGE 10 R IN 0. FIELD CHANGES TG PLACEMENT OF BOWLER VENTS, EXHAUST OUTLETS, PLUMBING STACKS, OR DISCHARGES OF A MANUFACTURERS, STRUT HANGERS: UNISTRUT (DIVSION OF TYCO), ANVIL INTERWATIONAL, COOPER B-LINE, TO EXPANSION AND CONTRACTION, -
' - e OTHER ODIFERQUS OR HAZARDOUS MATERIALS SHALL NOT BE MOVED FARTHER THAM 3 FEET FROM THE HYDRA-ZORB COMPANY, THOMAS & BETIS — SUPERSTRUT UNE, OR TOLCO (DVISION OF COOPER B--LINE), €. CUT SLEFVES FLUSH WiTH BOTH SURFACES IN EXPOSED LOCATIONS, TO ALLOW CONCEALMENT WiTH
0. DEFINITIONS: LOCATION INDICATED ON THE PLANS, WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE ARCHITECT. NO SUBSTITUTIONS. _ ' : | ESCUTCHEONS. FASTEN SLEEVES PERMANENTLY IN PLACE. :
1. FURNISH:;  SUPPLY AND DELIVER TO PROJECT SITE, READY FOR UNLOADING, UNPACKING, ASSEMBLY, E. PLACE RUNS PARALLEL WITH COLUMN LINES OF BULDING. UTRIZE SPACES EFFICIENTLY TO MAXIMIZE B. ACCEPTABLE MANUFACTURERS, SWIVEL BAND AND CLEVIS HANGERS: CARPENTER & PATERSON, ANVL . PROVIDE ESCUTCHEONS FOR PIPING PENETRATIONS OF WALLS, PARTITIONS, FLOORS, AND CEILINGS WHERE Turner Building Science & Design, LLC
INSTALLATION, AND SIMHAR GPERATIONS, ACCESSIBILITY FOR OTHER INSTALLATIONS AND FOR MAINTENANCE AND FOR REPAIRS. INTERNATIONAL, COOPER B-LNE, OR TOLCO {DVISION OF COOPER B-LINE). NO SUSSTITUTIONS, EXPOSED TO VIEW IN OCCUPED SPACES AND MECHANICAL ROOMS AND SIMILAR SPACES. 4
2. INSTALL: OPERATIONS AT PROJECT SITE INCLUDING UNLOADING, TEMPORARILY STORING, UNPACKING, F. N FINISHED AREAS, CONCEAL PIPES, DUCTS AND WIRING WITHIN THE CONSTRUCTION. COORDINATE LOCATIONS C. SEE DETALS FOR SUPPORTING PIPES AND EQUIPMENT FROM BUILDING STRUCTURES. E. ESCUTCHEONS ON BARE PIPING SHALL BE ONE-PIECE TYPE WHERE POSSIBLE.  ESCUTCHEONS ON INSULATED 26 Pinewood Ln
ASSEMBLING, ERECTING, PLACING, ANCHORING, APPLYING, WORKING TO DIMENSION, FINISHING, CURING, OF FIXTURES AND OUTLETS WITH FINISH ELEMENTS. PIPING SHALL BE SPLIT, HINGED TYPE. _ Harrison, Maine 04040
P e AR opEans 2.3 SLEEVES AND ESCUTCHEONS FOR PIPING _ ,
OTECTING, CLEANING, AND SIMILAR OPERATIONS. G COORDINATE COMPLETION AND CLEAN-UP WORK OF SEPARATE SECTIONS IN PREPARATION FOR SUBSTANTIAL A SLEEVES: F. SIZE ESCUTCHEONS AND FLOOR PLATES WITH INNER DIAMETER 7O FIT CLOSELY AROUND PIPE, TUBE, AND 1:207.683.4571
3. PROVIDE: FURNISH AND INSTALL, COMPLETE AND READY FOR THE INTENDED USE. COMPLETION, ' i INSULATION OF PIPING, AND WITH OUTER OIAMETER THAT COMPLETELY COVERS OPENING. turnerbuildingscience.com
1 —
4, CONSTRUCTION MANAGER: THE COMPANY DESIGNATED BY THE OWNER TO PROVIDE SPECIAL MANAGEMENT H, Qggit g{)ﬁ%ﬁ;@ggcsgﬁ%\fﬁxgg 0;%%!3zssﬁﬁvb[%?%%nggi%ﬁ%%%a Er&ssa% EAQSIM%}?RD%%ES;;T@; %EFFEOCQ;%ER’S t. GALVANIZED-STEEL PIPES, ASTM AS3, SCHEDULE 40, WITH PLAIN ENDS. | 36 FRESTOPPING | o ENGINEERS * BUILDING SCIENTISTS
SERVICES DURING CONSTRUCTION. * THE CONSTRUCTION MANAGER WAY BE THE DESIGN ARCHITECT. ACTIVITIES, Y ' 2 ES&%%%%&%%EETSHW’ 0.0239-INCH MINMUM.THICKNESS, ROUND TUBE CLOSED WITH WELDED A THIS SUBCONTRACTOR IS RESPONSIBLE FOR FIRESTOPPING PENETRATIONS OF FIRE—RATED BULDING ELEMENTS -
£ REGULATIONS: : BY WORK OF THIS DIVISION SUCH AS PIPING, DUCTWORK, AND WRING, - G St ibres of s tocaaats ma by et o e suip058 f
. . ‘ 1.8 CLEANING B. ESCUTCHEONS: - - . o axpediing o9 deswings &nd coardinglion drawings for 81is prejec onty -
i, THE WORK SHALL COMFORM TO STATE AND LOCAL CODES, ORDINANCES, AND REGULATIONS. . B FIRESTOPPING SYSTEMS, MATERIALS, DETALLS, AND METHODS SHALL BE OF THE SAME TYPE AND capt e oxclciod oy el spocicaons (0. HVAC, Pursbingh &
o UNLESS OTHER APPLICABLE REGULATIONS ARE STRICTER OR TAKE PRECEDENCE. THE WORK SHALL BE It REMOVE DEBRIS FROM SITE DALY 1. MATERIAL:  BRASS OR STAINLESS STEEL AT FLOORS AND IN POTENTIALLY DAMP OR WET LOCATIONS. MANUFACTURER AS THOSE USED BY THE GENERAL CONTRACTOR UNDER THE ARCHITECTURAL DIMISIONS OF s boula 0 s o any i puposs. T g el
. i i \ 7 - half not documents that ifiad by cthers.
ACCORDANGE WiTH THE INTERNATIONAL MECHANICAL CODE. AND THE INTERNATIONAL ENERGY MATERIAL AND PIECES OF EQUIPMENT SHALL BE TURNED OVER 10 THE CONSTRUCTION MANAGER FREE OF BRASS OR STEEL IN OTHER LOCATIONS. _ THE CONTRACT DOCUMENTS. Engian snell b 1 responatiy ot ey Mocations 1 e g
CONSERVATION CODE, OF THE EDITION REQUIRED AT THE PROJECT LOCATION. ANY BUST AND DIRT, BOTH INSIDE AND OUT. 2. FINISH: POLISHED CHROME PLATED IN EXPOSED LOCATIONS, PRIE PAINTED STEEL OR ROUCH BRASS i . WHERE FRESTORRING IS EXPOSED TO VIEW (NCLUDING ;OCATIONS COVERED BY LOOSE REMOVABLE documents by olhers
TION ; | o MECHANICAL ROOMS AND SIMILAR SPACES. _ MATERIALS SUCH AS CEHLING TILES OR ATTIC INSULATION) IN BOILER ROOMS, ATTIC, AND SIMILAR LOCATIONS,
1.2 DRAWINGS & SPECIFICATIONS “ ?&gi%ﬁogf&:ﬁg gg Ez*ég;t\??{;};\dzgcis Eﬁé}é'fﬁé‘%“af STALL FAVE A CLERS, NEAT APPEARANCE OF FACTORY . PROVIDE A SELF-ADHESIVE LABEL ADJACENT TO' THE PENETRATION, FILLED OUT WITH INFORMATION ABOUT THE
: : 3. CONSTRUCTION MAY BE ONE-PHECE OR SPLIT-HINGED TYPE.  PROVIDE SETSCREW OR SPRING-CLIP FIRESTOP USED AT THAT PENETRATION
A THE DRAWINGS AND SPECIFICATIONS ARE COMPLEMENTARY. WORK INDICATED ON THE ORAWINGS OR . STARTING SYSTENS FASTENERS T0 HOLD IN FLACE. : _
DESCRIBED N THE SPECIFICATIONS SHALL BE INCLUDED iN THE SCOPE OF WORK. THE WORK INDICATED ON : D, DEMONSTRATE TO THE CONSTRUCTION MANAGER, THE FIRESTOPPING AT A SAMPLE MOCK-UP OF EACH TYPE
??ESDRAW:NCSS Dé)}gsE gﬁ@yi\igwﬁ{g%ﬁ(}:{i %{% }'\FA%E Vé%}éﬁm%i%?@%} %Emggiisgﬁcgﬁwsw §§K VICE A COORDINATE SCHEDULE FOR STARTUP OF VARIQUS EQUIPMENT AMD SYSTEMS, 24 VIBRATION ISOLATION OF PENETRATION, BEFORE PROCEEDING WITH CTHERS OF THE SAME TYPE,
VERSA, UNLESS OTHERWISE £ £ ; s, Ve T TH
NOICATED O THE DRAMINGS AND WORK DESCRIBED IN THE SPECIFICATIONS CONFLICTS, THE CONFLICT SHALL NOTIFY CONSTRUCTION MANAGER SEVEN DAYS PRIOR TO STARTUP OF £ACH ITEM. A géﬁg;ﬁ”%gsEUB*AS@?%‘}K’)’E%USTR'55' AMBER/BOOTH, KINETICS NOISE CONTROL, OR VIBRATION ELIMINATOR
BE BROUGHT TO THE IMMEDIATL ATIENTION OF THE CONSTRUCTION MANAGER FOR FORMAL RESOLUTION. VERIFY THAT EACH PIECE OF EQUIPMENT OR SYSTEM HAS BEEN CHECKED FOR PROPER LUBRICATION, DRWVE ' S
B, THE GENERAL LOCATION OF THE APPARATUS AND THE DETALS OF THE WORK ARE INDICATED ON THE ROTATION, BELT TENSION, CONTROL SEQUENCE OR OTHER CONDITIONS WHICH MAY CAUSE DAMAGE. B.  SPRING HANGERS: CAPABLE OF AT LEAST 20 DEGREE HANGER ROD MISALIGNMENT (SWING~SPRING), AND
DRAWINGS. EXACT LOCATIONS NOT INDICATED VIA DIMENSIONING ON THE DRAWNGS SHALL BE DETERMINED AT D VEREY THAT TESTS. METER READINGS AND SPECIFIED FLECTRICAL CHARACTERISTICS AGREE WiTH THOSE INCORPORATING A RUBBER ELEMENT WITH THRCADED INSERT.
£ SITE AS THE WORK PROGRESSES AND SHALL BE SUBJECT 10 THE CONSTRUCTION MANAGER'S APPROVAL. ' i i 5 ANUF B C. SPRING MOUNTS: RESTRAINED TYPE, WITH FASTENING AND LEVELING DEVICES, AND NEOPRENE SOUND PADS
THE S REQUIRED BY THE FQUIPMENT OR SYSTEM MANUFACTURER. - SPNG KUNTS : EVICES, | A
C. 1T IS NOT INTENDED THAT THE DRAWINGS SHALL SHOW EVERY PIPE, FITTING OR APPLIANCE, BUT [T SHALL BE VERIFY WIRIN PPORT COMPONENTS F : :
A REQUIREMENT TO PROVIDE, WITHOUT ADDITIONAL EXPENSE, THE MATERIALS AND LABOR NECESSARY TO £ VERIFY WIRING AND SUPPORT COMPONENTS FOR EQUIPMENT ARE COMPLETE AND TESTED. 0. DEFLECTION: NOMINAL 1 INCH UNLESS OTHERWISE INDICATED,
PROVIDE COMPLETE AND OPERATIONAL SYSTEMS IN ACCORDANCE WiTH THE CONTRACT DRAWINGS, WITH THE F. EXECUTE STARTUP UNDER SUPERVISION OF RESPONSIBLE MANUFACTURER'S REPRESENTATIVE AND ' ' S
HIGHEST POSSIBLE GUALITY AVALABLE. CONTRACTORS' PERSONNEL N ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS, 2.5 LABELS & IDENTIFICATION
1.3 SUBMITTALS G, WHEN SPECFIED N sNDWIDUAL SPECIFICATION SECTIONS, REQUIRE MANUFACTURER TG PROVIDE AUTHORIZED A ACCEFTABLE MANUFACTURERS, NAMEPLATES:
) REPRESENTATVE TO BE PRESENT AT SITE 7O INSPECT, CHECK AND APPROVE EQUIPMENT OR SYSTEM -
A AFTER AWARD OF CONTRACT AND BEFORE INSTALLATION, SUBMIT FOR APPROVAL SHOP DRAWNGS, BULLETING, INSTALLATION PRIOR TO STARTUP, AND TO SUPERVSE PLACING EQUIPMENT OR SYSTEM IN OPERATION. 7 SETON DENTIFICATION. PRODUCTS.
PRODUCT DATA, SAMPLES, AND OTHER RELATED ITEMS. 5 BRIMAR INDUSTRIES ING
) H. SUBMIT A WRITTEN REPORT, I ACCORDANCE WTH CLOSECUT PROCEDURES, THAT EQUIPMENT OR SYSTEM MAS ' :
B, SUBMIT SHOP DRAWINGS AND PRODUCT DATA AS REQUIRED IN EACH SECTION. SUBMITTAL SHALL INCLUDE ; ' ; o ' ‘
PHYSICAL DATA AND PERFORMANCE DATA REQUIRED TG VERIFY COMPLUANCE WITH THE CONTRACT DOCUMENTS. BEEN PROPERLY INSTALLED AND 15 FUNCTIONING CORRECTLY. MANUFACTURERS, TAGS:  SETON IDENTIFICATION PRODUCTS., OR BRIMAR INDUSTRIES, INC. NO SUBSTITUTIONS.
j : i ¥ i . £
¢ SUBMIT SAMPLES AS REQUIRED IN EACH SECTION, AND AS INDICATED ON THE DRAWNGS. THESE WL 110 ADJUSTMENTS AND OWNER'S INSTRUCTIONS mgwutg;(g:ggﬁisg, P;%fzsﬂgg;%smssnrow IDENTIFICATION. PRODUCTS, BRADY WORLDWIDE, INC., OR BRIMAR
GENERALLY BE RETAINED BY THE ARCHITECT/ENGINEER, UNLESS OTHERWISE INDICATED. CONTRACTOR MAY A ADJUSTMENTS: AFTER COMPLETION OF THE INSTALLATION WORK CALLED FOR N THIS SPECIFICATION, THE » :
REQUEST THESE 1TEMS RETURNED; PROVIDE RETURN SHIPPING FOR RETURNS. CONTRACTOR AND HIS SUBCONTRACTORS SHALL FURNISH NECESSARY MECHANICS OR ENGINEERS FOR THE 0. EQUIPMENT IDENTIFICATION
ADJUSTMENT AND OPERATION OF THE SYSTEMS, T0 THE END THAT THE SYSTEM FECTLY TED
D.  SUBMIT MOCK-UPS AS REQUIRED IN EACH SECTION, AND AS INDICATED ON THE DRAWINGS. FOR GENERAL AND ?UR%ES OV{ROT% mg OWNER ENS;{ESRE-EST L?OR%(HE\}GE oﬂoa? £ SYSTEMS BE PERFECILY ADIUSTE . NAMEPLATES FOR EQUIPMENT SHALL BE ALUMINUM WITH A BLACK ENAMEL BACKGROUND AND ETCHED OR
MOCK-UP PROCEDURES, REFER TO DIVISION 01 SECTION “QUALITY REQUIREMENTS.” DELIVER TO THE ENGRAVED NATURAL ALUMINUM LETTERING, OR LAMINATED PLASTIC WITH ENGRAVED WHITE LETTERS ON
ARCHITECT/ENGINEER FOR REVIEW i SO INDICATED. PROVIDE RETURN SHIPPING. B, INSTRUCTION: INSTRUCT THE OWNER'S AUTHORIZED REFRESENTATVE IN THE CARE AND OPERATION OF THE BLACK BACKGROUND, OF SIZES EASILY READABLE FROM THE FLOOR.
, . INSTALLATION, PROVIDING REQUIRED FRAMED INSTRUCTION CHARTS, DIRECTIONS AND OTHER RELATED [TEMS. - .
E. ARCHITECT/ENGINEER'S REVIEW WHE NOT INCLUDE THE REVIEW, COORDINATION, OR VERIFICATION OF Q ¢ ONS AND OTHER RELATED ITEMS 7. NAMEPLATES FOR CONTROLS, SWTCHES, STARTERS, PILOT DEVICES, PUSHBUTIONS, RELAYS AND
DIMENSIONS OR QUANTITIES; THESE SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR. C. TESTING: AFTER THE ENTIRE INSTALLATION S COMPLETED AND READY FOR OPERATION, TEST THE SYSTEMS TRANSFORMERS SHALL BE AT LEAST 2-1/2" X 3/4.
SUBSTITLTIONS PRIOR TO THE ACCEPTANCE TESTING PROCESS OUTLINED BELOW. THESE TESTS ARE. SUPPLEMENTARY TG _
b UBSTITUTION DETAILED TESTS SPECHFED HEREIN OR DIRECTED. THE OWNER WILL PROVIDE WATER AND ELECTRIC CURRENT 3. NAMEPLATES FOR MAJOR EQUIPMENT SHALL BE AT LEAST 1-1/27 X 4", WITH THE DESIGNATED NUMBER
A HTEMS LISTED 8Y MODEL OR BRAND NAME ARE THE DESIGN BASIS AND ARE 10 8E USED FOR THE BASE BID. FOR THE TESTS. THE CONTRACTOR SHALL PROVIDE NECESSARY LABOR, TEST PUMP, GAUGES, METERS, © ENGRAVED-IN LETTERING NOT LESS THAN 3/4-N. HIGH.
FOR SUCH {TEMS, PROPOSED SUBSTITUTIONS SHALL BE SUBMITTED PRIOR TO BID DATE, AND WILL NOT BE OTHER INSTRUMENTS, AND MATERIALS. THE CONSTRUCTION MANAGER AND ARCHITECT AND THER
ALLOWED UNLESS APPROVED BY THE ARCHITECT IN WRITING AS AN ADDENDUM TO THE BID DOCUMENTS. THE REPRESENTATIVES RESERVE THE RIGHT TO BE PRESENT AT ANY OF THESE TESTS. NOTIFY THE C. FIPE IDERTIFICATION _
EXCEPTION TO THIS IS PRODUCTS FOR WHICH THE LIST OF MANUFACTURERS OR PROVIDERS IS LIMITED BY CONSTRUCTION MANAGER FIVE DAYS N ADVANCE OF ANY TEST. 1. PROVIDE COLOR~CODED PIPE IDENTIFICATION MARKERS. PIPE MARKERS SHALL BE SNAP-ON LAMINATED
THE WORDING *NO SUBSHTUTIONS OR SIMILAR WORDING 111 ACCEPTANCE TESTING {COMMISSIONING) PLASTIC WiTH ACRYLIC COATING.
8. THE FIRST ITEM LISTED UNDER "ACCEPTABLE MANUFACTURERS. *AFPROVED A THE ACCEPTANCE TESTING AGENT SHALL PERFORMANCE-TEST THE SYSTEMS AFTER THE CONTRACTOR 2. PROVIDE FLOW DIRECTION ARROW MARKER WITH EACH PIPE CONTENT MARKER.
MANUFACTURERS,” OR "MANUFACTURERS® IS THE DESIGN BASIS. CERTIFIES THAT SYSTEMS IN EACH PHASE OF CONSTRUCTION ARE COMPLETED: '
) = N ’ 3. IN GENERAL, PROVIDE 2~iN. HIGH LETTERING FOR PIPE LINES 4" DIA, AND LARGER, AND 3/4-IN. HIGH LETTERING KEY PLAN:
1. OFHER MANUFACTURERS LISTED MAY BE USED IN THE BASE BID, BUT CONFORMANCE WiTH DETAILS OF I VECHANICAL CQUIPMENT IS FUNCTIONING: 0% PIPE LINES 3 DA AND SHALLER
THE SPECIFICATIONS, AS WELL AS DIMENSIONAL AND ELECTRICAL DATA, SHALL BE VERIFIED BY THE ‘ - i > ‘ i PROJECT TITLE | ADDRESS:
CONTRACTOR. 2. AUTOMATIC TEMPERATURE CONTROLS ARE COMPLETE AND TESTED BY THE CONTROLS CONTRACTOR D TAGS: STATE OF MAINE
2. ARCHITECT/ENGIMEER HAS NOT VERIFIED THAT EACH USTED MANUFACTURER HAS THE ABILITY TO PROVIDE 3. BALANCING IS COMPLETE. ' 1. TAGS FOR IDENTIFYING VALVES AND EQUIPMENT SHALL BE ENGRAVED PLASTIC SIMILAR TO NAMEPLATES,
HTUTION F OFDES TAMP T W ﬂ j .
B L on ot it BASIS=OF ~DESIGH PRODUCT. — CONTRACTOR MAY_HOT ASSUME B ACCEPTANCE TESTING SHALL CONSIST OF OBSERVING THE FUNCTION OF CONTROLLED DEVICES DUE TO S EPLATS, thos.  TAGS MAY B LSED WHERE [RREGULAR SURFACES ARE HOT SUITABLE FOR
: CHANGING INPUT CONDITIONS (BY OVERRIDING CONTROL INPUT POINTS AS NECESSARY) TO CERTIFY THAT i
3. MODIFICATIONS REQUIRED AS A RESULT OF DIFFERENCES BETWEEN THE DESIGN BASIS ITEM AND THE SYSTEMS PERFORM AS SPECIFIED AND INTENDED. 2. INFORMATION TAGS SHALL BE CLEAR PLASTIC HOLDERS WITH PRINTED MESSAGE, WITH REINFORCING MDOT MAINTENANCE BUILDING
SUBMITIED AND APPROVED ITEM MUST BE APPROVED BY THE ARCHITECT AND MAOE AT THE . GROMMET.  FASTENING SHALL BE 8Y NYLON TIES, OR METAL CHAIN OF MATERIAL SUTABLE FOR :
. { f BILITIES: .
CONTRACTOR'S EXPENSE, AS AN EXAMPLE, F A RDOFTOP HVAC UNT IS SUBMITTED AND APPROVED G CONTRACTOR RESPONSIBILITIES CONTACT WITH NEARBY METALS. BOILER REPLACEMENT
AND IF THE UNIT'S DIMENSIONS AND WEIGHT ARE DIFFERENT FROM THOSE OF THE UNIT WHICH WAS 1. PROVIDE TECHNICIANS AS REQUIRED TO CORRECT ANY PROBLEMS FOUND DURING THE PERFORMANCE E. {ABEL—MAKER LABELS NOT ALLOWED
: : ; : i SSES. '
USED AS THE DESIGN BASIS, THE CONTRACTOR SHALL BE RESPONSIBLE FOR BUILDING STRUCTURAL TESTING PROCES L LABELS SUCH £S THE SELFADHESIVE TP < s : N 24 CHILD STREET
B e o0 TO ACCOMNODATE THE SUSMITTED AND APPROVED UNT, AT NO ADDITIGNAL 2. COORDINATE ON-SITE WORK WITH THE CONTROLS CONTRACTOR TO AD THE ACCEPTANCE TESTING AGENT T D WL LAELS B ST MANUEPCTURERS AS BROTHER AN DYMO AUGUSTA. ME
HHE OWAER. IN PERFORMANCE TESTING EQUIPMENT AND CONTROL SYSTEMS — UP TO ONE DAY FOR EACH SYSTEM. ' T ,
A WHEN, IN THE ARCHITEGT OR ENGINEER'S OPINION, ARCHITECTURAL OR ENGINEERING SERVICES ARE 3. CORRECT ANY PROBLEMS DISCOVERED BY THE ACCEPTANGE TESTING AGENT, AND MAKE TECHNICIANS PART 3 EXECUTION
N?\,ESSARY FOR TH&R COORDINATION OF SUBSTITUTED ITEMS, THE CONTRACTOR SHALL REMBURSE THE AVARABLE TO RETEST ANY SYSTEMS WHICH DID NOT INTIALLY PERFORM CORRECTLY, AT NO ADDITIONAL ISSUE:
JWNER FOR THE COST OF THESE SERVICES. COST TC THE OWNER. THIS PROCESS SHALL CONTINUE UNTIL SYSTEMS ARE CERTIFIED BY THE 31 ACCESS PANELS
- A | TED. ANY [TEN —_ \ ACCEPTANCE TESTING AGENT TO BE WORKING PROPERLY. :
Y et e oy, NUFACTURERS LISTED, ANY TTEW CONFORMING WITH THE CORTRACT A PROVIDE ACCESS PANELS IN BUILDING CONSTRUCTION WHERE REQUIRED FOR ACCESS TO DUCT ACCESS BID & PERMIT SET
‘ PIABLE. 112 BUILDING FLUSH-OUT DOORS OR OTHER COMPONENTS SUCH AS VALVES, AIR VENTS, ACTUATORS, VOLUME DAMPERS, MOTORIZED
1.5 ELECTRICAL WORK BY MECHANICAL A AFTER CONSTRUCTION ENDS. PRIOR TO OCCUPANCY AND WITH ALL INTERIOR FINISHES INSTALLED, INSTALL DAMPERS IN DUCTWORK, AND OTHER RELATED ITEMS.
A PROVIDE MOTORS, PILOT LIGHTS, CONTROLLERS, THERMOSTATS, SENSORS. STARTERS, OVERLOAD PROTECTION NEW FILTRATICN MEDIA IN AIR MOVING SYSTEMS, AND PCRFORM A BUILDING FLUSH-OUT BY SUPPLYING A 32 EQUIPMENT IDENTIFICATION
" | e UER RELAT ; f + T TAL A ik 14, i F F Al UAR T | ,
VARMBLE FREQUENCY DRIVES, LIMIT SWITCHES AND OTHER RELATED FEMS FOR EQUIPMENT PROVIDED UNDER r&%w%mxﬁcv%&u fp%?g%iqaiggﬁpggfrﬁﬁgg %E'O.g Ugﬁé}oﬁmﬁvgfig@%}%ENSO&GSEHR ??LSSP? gé? HHLE A TEMS OF MECHANICAL EQUIPMENT, SUCH AS CONDENSING UNITS, AR HANDLING UNITS, FANS, PUMPS, UNT PROJ. NG S126t . STAM
THIS DVISION FOR A COMPLETE AND OPERATIONAL SYSTEM. ’ HEATERS, VARWBLE AIR VOLUME BOXES, AND DOC CONTROL PANELS, SHALL BE IDENTIFIED BY APPROVED 1
B. EXCEPT AS NOTED, ELECTRICAL CONTRACTOR SHALL PROVIDE REQUIRED DISCONNECTS, LINE SWITCHES, FUSED 113 WARRANTIES NAMEPLATES PROVIDED BY THE SUBCONTRACTOR FURNISHING THE EQUIPMENT, NAMEPLATES SHALL BE SCALE: ASNOTED |
SWITCHES, AND OTHER RELATED ITEMS AND NECESSARY LINE VOLTAGE WIRING TO PROPERLY CONNECT A THE CONTRACTOR SHALL PROVIDE A COMPLETE PARTS AND LABOR WARRANTY FOR A PERIGD OF AT LEAST SECURELY AFFIXED, IN A PERMANENT MANNER, TO EACH INOIVIDUAL PIECE OF EQUIPMENT, AND SHALL ALSO —— 1
EQUIPMENT TO MOTORS AND SWITCHES o . i i INCLUDE BUT NOT BE LIMITED TO EACH STARTER, SWITCH, RELAY AND TRANSFORMER WHICH CONTROLS THIS - BY: P
3 , : ONE YEAR ON EQUIPMENT, MATERIALS, AND WORKMANSHIP. THE WARRANTY PERICO SHALL EXTEND LONGER
e e WL F v o R Svet EQUIPMENT. NAMEPLATES SHALL BEAR NOTATIONS CORRESPONDING TO THE NOTANONS USED ON THE
C. PROVIDE COMPLETE LOW VOLTAGE WIRING SYSTEM AND POWER SUPPUES FOR AUTOMATIC TEMPERATURE HERE SPECIFIED ELSEWHERE FOR INDMDUAL EQUIPMENT OR SYSTEMS. CONTRACT DRAWINGS AND ON THE FRAMED WIRING DIAGRAMS AND OPERATING INSTRUCTIONS. DRAWN BY: JORIDCG  §
CONTROLS AS SPECIFIED UNDER SECTION 23900, AUTOMATIC TEMPERATURE CONTROLS. - - . ; o {
D. WIRING SHALL CONFORM TO THE REQUIREMENTS OF THE NATIONAL ELECTRICAL CODE AND STATE ’ ;{}ﬁ;‘*’i@i‘gﬁjﬁ}ﬁ%;ﬁ;ﬁﬁ?,gﬁsﬁ‘g 'S SUGSTANTALLY COMPLETE TiE VARRANTY D CONPONENTS . E4CH % DESCRBING THE FUNCTION AND USE ‘OF THE EUIBMENT IV NONLTECHMCA: LINGUACE, ! ORUERS: croe: it
C peuheos R R R SYSTEM SHALL COMMENCE WHEN THE ENTIRE SYSTEM I3 OPERATIONAL THE WARRANTY ON COOLING CRIING THE | ANDUSE OF THE EQUIPME ~TECHNICAL LANGUAGE.
) EQUIPMENT SHALL COMMENCE ONLY AFTER THE COOLING EQUIPMENT IS FULLY INSTALLED, CHARGED, AND C. COORDINATE NAMING WITH THE ELECTRICAL SYSTEM INSTALLER, SO THAT NAMES ON INSTALLED CIRCUT ISSUE DATE: ABitg
16 EQUIPMENT INSTALLATION REQUIREMENTS FUNCTIONAL, WHICH MAY NOT COINCIDE WITH OOMPLETION OF OTHER SYSTEMS OR RELATED AIR MOVING BREAKER PANEL SCHEDULES ARE FILLED QUT TO MATCH THE NAMING ON THE EQUIPMENT. THE INTENT IS REVISIONS
A INSTALLATION DIRECTIONS: OBTAIN MANUFACTURER'S PRINTED INSTALLATION DIRECTIONS TO AID IN PROPERLY EQUIPMENT (DUE TO WINTER TIME COMPLETION). FOR OCCUPANTS TO FASILY AND SAFELY DETERMINE THE PROPER CIRCUIT BREAKER ASSOCIATED WITH THE
EXECUTING WORK ON MAJOR PIECES OF EQUIPMENT. MANUFACTURER'S INSTALLATION MANUAL IS REQUIRED 114 OPERATING AND MAINTENANCE MANUALS EQUIPMENT.
70 FULLY DETERMINE TEMS NECESSARY FOR A COMPLETE INSTALLATION. -
- g A FURNISH BOUND OPERATING AND MAINTENANCE (O&M) MANUALS. SUBMIT TO THE CONSTRUCTION MANAGER 3.5 PIPE IDENTIFICATION
8. OBJECTIONABLE NOISE, FUMES AND VIBRATION WITHIN 30 DAYS FROM SUBSTANTIAL COMPLETION FOR REVIEW AND TRANSMITTAL TO THE OWNER. THE A INSTALL PIPE MARKERS AFTER BUILDER PAINTING OF PIPING IS COMPLETE, AND PRIOR TG CONGCEALING PIPING
| MECHANICAL AND ELECTRICAL EQUIPMENT SHALL OPERATE WITHOUT CREATING OSVECTIONABLE NOISE, CONSTRUCTION MANAGER RESERVES THE RIGHT TO DISAPPROVE INCOMPLETE SUBMISSIONS. ABOVE HARD CEILINGS.
FUMES OR VIBRATION AS DETERMINED BY THE CONSTRUCTION MANAGER. B.  OPERATING INSTRUCTIONS SHALL BE SPECIFIED FOR FACH SYSTEM, AND INGLUDE COPIES OF POSTED B. PROVIDE ARRCW MARKER WITH EACH PIPE CONTENT MARKER TO INDICATE DIRECTION OF FLOW, If FLOW CAN
2. IF SUCH OBJECTIONABLE NOISE, FUMES OR VIBRATION IS PRODUCED AND TRANSMITTED TO GCCUPIED SPECIFIC INSTRUCTIONS. BE N ETHER DIRECTION, USE DOUBLE-HEADED ARROW MARKER
PORTIONS OF BUILDING BY APPARATUS, PIPING, DUCTS OR ANY OTHER PART OF MECHANICAL AND C. FOR MAINTENANCE PURPOSES, PROVIDE COPIES GF FINAL APPROVED SHOP DRAWINGS, PARTS LISTS, C. LABEL MAINS AT POINTS OF ENTRANCE AND EXIT FROM MECHANICAL ROOMS, ADJACENT TO VALVES, ON
ELECTRICAL WORK, MAKE NECESSARY CHANGES AND ADDITIONS AS APPROVED WITHCUT EXTRA COST 70 SPECIFICATIONS AND MANUFACTURER'S MAINTENANCE BULLETING FOR EACH DIECE OF EQUIPMENT. RISERS, AT TEE FITTINGS, AT POINTS OF ENTRANCE AND EXIT FROM BUILDING, AT LEAST ONCE N EACH
OWNER. D. PROVIDE CALIBRATION CURVES OR CALCULATOR WHEELS FOR CIRCUIT SETTERS. ROCM, AND AT INTERVALS NOT LONGER THAN 20 FT.
H § '!' H i
C. EQUIPMENT DESIGN AND INSTALLATION £ PROVIOE LIST OF FILTER AND BELT SIZES REQURED FOR EACH PIECE OF EQUIPMENT D. 1T 5 NOT REQUIRED TC LABEL DROPS IN PARTITIONS TO EQUIPMENT SUCH AS BASEBOARD AND CABINET HEATERS.
1. UNIFORMITY: UNLESS OTHERWISE SPECIFIED, EQUIPMENT OR MATERIAL OF SAME TYPE OR CLASSIFICATION i 34 FOUNDATIONS
USED FOR SAME PURPOSES SHALL BE PRODUCT OF SAME MANUFACTURER, 115 INSTALLATION DRAWINGS AND REPORTS , '
A PROVIDE RECORD DRAWINGS OF ACTUAL INSTALLATION. AND PERFORMANCE DATA FOR EACH ITEM OF A CEILING MOUNTING: WHERE CEILING MOUNTING IS INDICATED OR SPECIFIED, USE SUSPENDED PLATFORM OR
2. DESIGN: EQUIPMENT AND ACCESSORIES NOT SPECIFICALLY DESCRIBED OR IDENTIFIED BY C CRUPHENT PROVIDED. WITHIN 45 DAYS AFTER SUBSTANTIAL COMPLETON FOR REVIEW AD TRANSMITTAL To STRAP HANGERS, BRACKETS, OR SHELF, WHICHEVER IS MOST SUITABLE FOR EQUIPMENT AND ITS LOCATION. SHEET TITLE:
MANUFACTURER'S CATALOG NUMBERS SHALL BE DESIGNED IN CONFORMITY WITH ASME, IEEE OR OTHER zﬁsi i £, Wi - 1IN, L CONSTRUCT OF STRUGTURAL STEEL MEMBERS, STEEL PLATES, AND RODS AS REQUIRED. BRACE AND FASTEN
APPLICABLE TECHNICAL STANDARDS, SUITABLE FOR ANTICIPATED MAXIMUM WORKING PRESSURE, AND : TO BULDING STRUCTURE OR TO INSERTS AS APPROVED OR AS DETAILED AND IN CONFORMANCE WITH SEISMIC SPECIFICATIONS
SHALL HAVE NEAT AND FINISHED APPEARANCE. B. PROVIDE A WRITTEN MECHANICAL BALANCING REPORT, WITHIN 60 DAYS AFTER SUBSTANTIAL COMPLETION, FOR RESTRAINT REQUIREMENTS.  MOUNT ROTATING EQUIPMENT USING RUBBER-IN-SHEAR OR SPRING TYPE
, REVIEW AND TRANSMITTAL TO THE OWNER. ISOLATION HANGERS AS A MINMUM {F OTHER (SOLATION IS NOT INDICATED OR SCHEDULED. SHEET 1 OF 4
5. INSTALLATION: ERECT EQUIPMENT ALIGNED LEVEL AND ADJUSTED FOR SATISFACTORY OPERATION. - :
INSTALL SO THAT CONNECTING AND DISCONNECTING OF PIPING AND ACCESSORIES CAN BE MADE READILY. B WHERE FLOOR MOUNTING IS INDICATED, LOCATE EQUIPMENT ON A~INCH-HIGH REINFORCED CONCRETE PAD
PROVIDE ADEQUATE CLEARANCE ARQUND EQUIPMENT SO THAT PARTS, INCLUDING FILTERS, ARE EASLY PART 2. PRODUCTS OF ADEQUATE SIZE TO FULLY SUPPORT EQUIPMENT, WITH ANCHORS AND BASE PLATES AS REQUIRED, WITH
ACCESSIBLE FOR INSPECTION, OPERATION, MAINTENANCE AND REPAIR.  MINOR DEVAATIONS FROM ) PAD DOWELED TO CONCRETE FLOOR SLAB. THE CORNERS OF CONCRETE PADS SHALL BF CHAMFERED 1/2
INDICATED ARRANGEMENTS MAY BE MADE AS APPROVED, 21 ACCESS PANELS INCH. PAD AND STEEL SIZES AND LOCATION SHALL BE COORDINATED WITH THE APPROVED EQUIPMENT.
5. PROTECTION OF FOUIPMENT AND MATERIALS A ACCEPTABLE MANUFACTURERS: ACUDOR (MODEL UF-5000), JL. INDUSTRIES INC., KARP ASSOCIATES, OR THE C. WHERE SO DETAILED, INSTALL EQUIPMENT ON CONCRETE PAVERS, PRESSURE TREATED SLEEPERS OR ON
WILLIAMS BROTHERS CORP. OF AMERICA. STRUCTURAL STEEL FRAME.
1. RESPONSIBILITY FOR CARE AND PROTECTION OF MATERIALS AND MECHANICAL WORK RESTS WITH THE _
CONTRACTOR, UNTIL THE ENTIRE PROJECT HAS BFEN COMPLETED ANG TESTED AND HAS BEEN ACCEPTED 8. ACCESS PANELS REQUIRED FOR {TEMS-PROVIDED UNDER DIVISION 23 SHALL BE FURNISHED UNDER THIS 0. VIBRATION ISOLATION: PROVIDE AS INDICATED ON THE PLAN AND DETAIL DRAWINGS AT BOHLER ROOM, AT
|
A I B I c l D | E l F




PART 1

SECTION 230519
METERS AND GAUGES

GENERAL

11

S

1.2

SECTION INCLUDES
PRESSURE GAUGES .

STATIC PRESSURE GAUGES

FILTER GAUGES

THERMOMETERS AND THERMOMETER WELLS
THERMOWELL HEAT TRANSFER PASTE

TEST PLUGS

SUBMITTALS

SUBMIT 1N ACCORDANCE WITH SECTION 230500,
ENVIRONMENTAL REQUIREMENTS

50 NOT INSTALL INSTRUMENTS WHEN AREAS ARE UNDER CONSTRUCTION, £XCEPT FOR
REQUIRED ROUGH-IN, TAPS, SUPPGRTS, AND TEST PLUGS. -

PART 2 PRODUCTS

2.1

2.2

2.5

2.4

PART 3
3.1

© o~ @ on

PRESSURE GAUGES
MANUFACTURERS:  WEISS, AMTEK, DWYER, MARSHALLTOWN, OR TRERICE. NO SUBSTITUTIONS.

GAUGES, HOT WATER HEATING AND GLYCOL HEATING SYSTEMS: WEISS SERIEES 4PG-1
INDUSTRIAL PRESSURE GAUGE, DRY NON-FILLED TYPE, WITH PHOSPHOR BRONZE
BOURDON TUBE, SILVER BRAZED CONNECTING JOINTS, BRASS SOCKEY, BUSHED -
STAINLESS ROTARY MOVEMENT, 1/4—INCH NPT CONNECTION, WHITE ALUMINUM DIAL -
WITH BLACK MARKINGS, BLACK ALUMINUM POINTER WITH FRONT SLOTTED ADJUSTMENT

1. CASE: CAST ALUMINUM OR STAINLESS STEEL.

2. LENS: PUSH-IN LEXAN POLYCARBONATE, OR CLEAR GLASS OR ACRYLIC WITH
STAINLESS STEEL RING, PER MAMUFACTURERS STANDARD. .

3. -BOURDON TUBE: PHOSPHOR BROMZE.

4, DAL SIZE: 4 TO 4-1/2 INCH {101 TO 114 MM).

5. CONNECTION: LOWER OR LOWER BACK, % INCH OR % INCH NPT AS SELﬁCTED
BY CONTRACTOR.

6. ACCURACY. 1 PERCENT OF FULL SCALE RANGE, PER ANSI-ASME B40.1 GRADE

1A,
7. SCALE: PSY
8. RANGE: 0-60 PSIG TYPICAL, SELECT FOR APPLCAT!{}N
STATIC PRESSURE GAUGES:

1. 3-1/2 INCH (B9 MM) DIAMETER DIAL IN METAL CASE, DIAPHRAGM ACTUATED,
BLACK FIGURES ON WHITE BACKGROUND, FRONT RECALIBRATION ADJUSTMENT, 2
PERCENT OF FULE SCALE ACCURACY. : g

2. ACCESSORES:  STATIC PRESSURE TIPS WITH COMPRESSION FITTINGS FOR
BULKHEAD MOUNTING, 1/4 INCH (6 MM) DIAMETER TUBING,

VERIFY SUITABILITY OF RANGE FOR EACH A?PLTCATIOT\E - BEST SELECTION IS FOR

TYPICAL READING 1O BE CLOSE TG MD SCALE.
THERMOMETERS - DIAL vPE
MANUFACTURERS:  WEISS, AMTEK, ERNST, OR TRERICE. NO SUBSTITUTIONS.

THERMOMETER:  WEISS MODEL 45VA, ASTM E1, STAINLESS STEEL OR CAST ALUMINUM

CASE, ADJUSTABLE ANGLE WITH FRONT RECAL! BRAT!O’\% VAPOR ACTUATED, BLACK SCALE
ON WHITE-FINISHED METAL BACKGROUND, BLACK POINTER, SEALED LENS, BRASS STEM.
WEISS VARI-ANGLE DIGITAL LIGHT-POWERED THERMOMETERS MAY BE SUBSTITUTED IN WELL-UT

LOCATIONS N BOILER ROOM ONLY.

1. SIZE: 4 TO 4~1/2 INCH (101 TO 114 MM) DIAL,

2. LENS: SNAP-IN LEXAN POLYCARBONATE WITH O-RING, OR CLEAR GLASS WITH
RUBBER RING,

3. BULB: COPPER. PROVIDE EXTENDED BULB FOR SOCKET EXTENSION

INSULATED PIPE.

4 EXTENDED BULB: WHERE REQU?RED. PROVIDE EXTENDED CAPEILARY TUBE WITH
BRAIDED COPPER PROTECTION.

CONNECTION:  SEPARABLE SOCKET,
ACCURACY: 1 SCALE DIVISION THROUGHOUT RANGE.
CALIBRATION: BOTH DEGREES F AND DEGREES C.

SCALE RANGE: 0 TO100 DEGREES F (-20 TO 40 DEG?EES C) FOR OUTSIDE AR
SYSTEMS; 30 70 240 DEGREES F (O TO 115 DEGREES C) FOR SUPPLY AR
SYSTEMS.

3. GRADUATIONS: 2 DEGREES F.
10. AR DUCT FLANGE: PROVIDE FOR DUCT APPLICATIONS.

_ SOCKET (THERMOMETER WELL) FOR PIPING: BRASS SEPARABLE SOCKETS FOR

THERMGMETER STEMS, WITH EXTENSIONS FOR INSULATED PIPING.  FIL WITH PASTE,

FLANGE FOR DUCT, 3 INCH {76 MM) OUTSIDE DIAMETER REVERSIBLE FLANGE,
DESIGNED TO FASTEN TC SHEET METAL AR DUCTS, WITH BRASS PERFORATED STEM.

THERMOWELL HEAT TRANSFER PASTE _
MANUFACTURERS:  HONEYWELL, MG CHEMICALS, OR TRERICE. "NO SUBSTITUTIONS.

DESCRIPTION: FORMULATION OF SILICONE OR SYNTHETIC BASE, CONTAINING METAL
OXIDES; THERMAL CONDUCTVITY AT LEAST 4.5 BTU-IN./(HR-FT2~°F); TEMPERATURE
RAMGE TO 392 DEGREES F; FLASH POINT 500 DEGREES F; DROPPING POINT PER ASTM

- D566, GREATER THAN 500 DEGREES F; SPECIFIC GRAVITY 2.3 MINIMUM AT 77 DEG. F;

CONSISTENCY PER ASTM D217, 310 TC 320.
TEST PLUGS

MANUFACTURERS:  PETERSON FQUIPMENT CO. "PETE'S PLUGS” FLOW QESIGN INC., TRERICE, OR -

WEISS.  NO SUBSTITUTIONS.

DESCRIPTION:  1/2-INCH NPT SRASS FITTING AND CAP FOR RECEMING 1/8-INCH QUTSIDE
DIAMETER PRESSURE OR TEMPERATURE PROBE WiTH SELF-CLOSING VALVE. VALVE CORE OF
NORDEL (EPDM) SUITABLE FOR WATER AND OLYCOL HYDRONIC HEATING AND COOUNG SERVICE
IN TEMPERATURE RAMGE 30 TO 275 DEGREES F.  WORKING PRESSURE 500 PSIG. CAP

RETAINING STRAP COLOR-CODED 7O INDICATE CORE MATERIAL. [ETHER DUAL SELF-CLOSING -

VALVES (PETE'S PLUG STANDARD DESIGN) OR SINGLE VALVE ARE ALLOWED.

CXECUTION

INSTALLATION

INSTALL ONE PRESSURE GAUGE PER PUMP, WITH TAPS ON SUCTION AND DISCHARGE
OF PUMP, PIPE TO GAUGE.

INSTALL GAUGE TAPS IN PIPING; REFER TO DIMVISION 23 SECTION “HYDRONIC PIPING.”

INGTALL PRESSURE GAUGES WITH PULSATION DAMPERS,  PROVIDE VALVE TO ISOLATE
EACH GAUGE; EXTEND NIPPLES TO ALLOW CLEARANCE FROM INSULATION,

INSTALL THERMOMETERS IN PIPING SYSTEMS N SOCKETS IN SHORT COUPLINGS.
ENLARGE PIPES SMALLER THAN 2-1/2 INCHES (64 MM) FOR INSTALLATION OF
THERMOMETER SGCKETS,  ENSURE SOCKETS ALLOW CLEARANCE FROM INSULATHON,

INSTALL THERMOMETERS IN AIR DUCT SYSTEMS ON FLANGES.
FILL THERMOMETER SOCKETS WiTH HEAT TRANSFER PASTE,

_TNSTALE_ THERMOMETER SOCKETS ADJACENT 10 CONTROLS SYSTEMS THERMOSTAT

TRANSMITTER, OR SENSOR SOCKETS.

LOCATE DUCT MOUNTED THERMOMETERS MINMUM 10 FEET {3 M) DOWNSTREAM OF
IING DAMPERS, COWLS, OR OTHER DEVICES CAUSING AR TURBULENCE.

COIL AMD CONCEAL EXCESS CAPILLARY ON REIMOTE ELEMENT INSTRUMENTS,

INSTALL STATIC PRESSURE CAUGES TO MEASURE ACROSS FILTERS AND FILTER BANKS
(INLET TO QUTLET). ON MULTIPLE BANKS, PROVIDE MANIFOLD AND SINGLE GAUGE.

PROVIDE INSTRUMENTS WITH SCALE RANGES SELEGTED ACCORDING TO SERVICE WTTH
LARGEST APPROPRIATE SCALE,

INSTALL GAUGES AND THERMOMETERS IN LOCATIONS WHERE THEY ARE EASILY READ

FROM NORMAL OPERATING LEVEL. INSTALL VERTICAL TO 45 DEGREES OFF VERTICAL. |
ADJUST GAUGES AND THERMOMETERS TO FINAL ANGLE, C%.EAN WINDGWS AND LENSES,

AND CALIBRATE TO ZERO.
LOCATE TEST PLUGS WHERE TNDICATEQ

~ PROVIDE ?RESSURE GAUGE AT HIGH POINT O? HYDROMIC AND GLYCOL SYSTEMS' ?OR

SETTING OF COLD WATER MAKE~UP PRESSURE REDUCING VALVE

PART 1__GENERAL

1.1

1.2

PART

SECTION 230593
TESTING, ADJUST! G AND BALANCING FOR MECHANICAL SYSTEMS

SECTICN NCLUDES

TESTING, ADJUSTMENT, AND BALANCING OF HYDRONIC PI? NG SYSTEMS.

DEFINITIONS _
ASHRAE:  AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR CONDITIONING

~ ENGINEERS.

NEBB: NATIONAL ENVIRONMENTAL BALANCING BUREAU.

C. TAB;  TESTING, ADJUSTING, AND BALANCING.

SUBMITTALS
SUBMIT IN ACCORDANCE WITH SECTION 230500
SUBMIT NAME OF 48 AGENCY FOR APPROVAL WITHIN 14 DAYS AFTER AWARD OF

© CONTRACT.
 DESIGN REVIEW REPORTS: _ .
" 1. SUBMIT PRIOR TO COMMENCEMENT OF CONSTRUCTION UNDER PROVISIONS OF

DVISION 01 SECTION “QUALITY REQUIREMENTS”

+<2.7 REVIEW THE CONTRACT DOCUMENTS, AND INDICATE DEFICIENCIES IN SYSTEMS THAT

WOULD PREVENT PROPER TESTING, ADJUSTING, AND BALANCING OF SYSTEMS AND
EQUIPMENT TC ACHIEVE -SPECIFIED PERFORMANCE.

' PREL MINARY REPORT SUBMITTALS

1. PRIOR TO COMMENCING WORK OF THIS SECTION, AND NG MORE THAN 14 DAYS :
~AFTER APPROVAL OF TAB  AGENCY "SUBMITTALS, SUBMIT REPORT FORMS OR CUTLINES

INDICATING -ADJUSTING,  BALANCING, AND EQUIPMENT DATA REQUIRED, WITH COLUMNS
. OF CESIGN DATA FILLED iN. - BY MEANS OF PLAN VIEWS, EQUIPMENT PROFILES, AND
" SIMIEAR GRAPHICAL DESCRIPTIONS, INDICATE WHERE  MEASUREMENTS WILL BE TAKEN.

.2, "SUBMIT THE PROCEDURES TO BE USED. : _
'FIELD REPORTS: SUBMIT DRAFT COPIES OF REPORT FOR REVIEW PRIOR TO FINAL

ACCEPTANCE OF PROJECT.  PROVIDE FINAL COPIES FOR ARCHTTECT/ ENGINEER AND F{)R
INCLUSION IN OPERATING AND MAINTENANCE MANUALS.

PROVIDE REPORTS IN LETTER SIZE, 3_RING BINDER MANUALS, CG’\APLE?E WITH INDEX
PAGE AND INDDGNG TABS, WiTH COVER IDENTIFICATION AT FRONT AND SIDE. INCLUDE
SET OF REDUCED DRAWINGS WITH AIR OUTLETS AND EQUIPMENT IDENTIFED TO

-~ CORRESPOND WITH DATA SHEETS, AND INDICATING THERMOSTAT LOCATIONS.

INCLUDE DETAILED PROCEDURES, AGENDA, SAMPLE REPORT. FORMS AND COPY OF AABC
NATIONAL PROJECT PERFORMANCE GUARANTY PRIOR TO COMMENCING SYSTEM BALANCE.

TEST REPORTS: 3NDICAT€ DATA ON AABC NATIONAL STANDARDS FOR TOTAL SYSTEM

‘ " BALANCE FORMS, OR FORMS PREPARED FOLLOWING ASHRAE 111, OR .NEBB FORMS, CR

FORMS CONTAINING INFORMATION INDICATED IN SCHEDULES., -
QUALITY ASSURANCE ' '

PERFORM TOTAL SYSTEM BALANCE IN ACCORDANCE WITH AABC NATIONAL STANDARDS FOR
FIELD. MEASUREMENT AND INSTRUMENTATION, TOTAL SYSTEM BALANCE: OR ASHRAE 111

- OR NEBB PROCEDURAL STANDARDS FOR TESTING, BALANCI ING.AND ADJUSTING OF
- ENVIRONMENTAL SYSTEMS. '

- QUALIFICATIONS

. AGENCY:  COMPANY. S?iCiALTZ NG IN THE TESTING, ADJUSTING, AND BALANCING OF
CSYSTEMS SPECIFIED IN THIS SECTION WITH MINIMUM 3 YEARS' EXPERIENCE AND CERTFIED

8Y AABC OR NEBB, CR-EQUIMALENT EXPERIENCE WHICH WOULD QUALIEY FOR .
MEMBERSHIP IN THESE TESTING ORGANIZATIONS.  AGENCY SHALL BE- ONE Of THOSE
LISTED UNDER PARAGRAPH 3.01 AGENCIES IN THIS SECTION.

PERFORM WCRK UNDER SUPERVISION' OF AABC CERTIFIED TEST AN{)' BAIANCE ENGINEER,

' NEBB CERTIFIED TESTING, BALANCING AND ADJUSTING SUPERVISOR, OR REGISTERED

PROFESSIONAL ENGINEER EXPERIENCED IN PERFORMANCE OF THIS WORK AND LICENSED
AT THE PLACE WHEREL THE PROJECT IS LOCATED.

. CERTIFICATION BY. THE NATIONAL BALANCING COUNCIL (NBCY (AN MFFILTE OF THE

NATIONAL COMFORT INSTITUTE {(NCI}) WILL NOT BE ALLOWED AS A SUBSTITUTE FOR THE
SPECIFED Q&ALT?TCATTONS '

. THE APPROVED AGENCY SHALL BE {N NO WAY A’EFILIATED WITH THE INSTAULLING

SUBCONTRACTOR.

- AGENCIES

1. TEKON TECHNICAL CONSULTANTS, ROCHESTER, 'NH, CONTACT: CHARLES CORLIN,
. - (803) 335-3080. - : ' o

2 HOOD TAB. LLE, ANDGVER, MA. - CONTACT: MECHAEL_H_OOO, {978) 474~7595.

'3, NETB ASSOCIATES LLC, EAST KINGSTON, NH.. CONTACT: FRANK COLLAMORE,.(Q?S)

- 270-7547.

40 TAR SOLUTIONS & BALANCING, AUBURN HH. CONTACT OLAF ZWICKAU {603}

262-9292.

5. NO SUBSTITUTIONS.
PRODUCTS (NOT USED)

PART 3 EXECUTION

31

3.2

53 .

34

EXAMINATION

. VER?’Y THAT S‘(STEMS ARE COM?LETE AND O?ERATTNG CORRECTLY IN ACCORDANCE wiTH

::EQUENCE OF OPERATIONS BEFORE COMMENCING WORK.

SUBM%’? FIELD REPORTS. REPORT TO THE RESPONSIBLE SUBCONTRACTORS, DEFECTS AND
DEFICIENCIES NOTED DURING PERFORMANGCE OF SERVICES. WHICH PREVENT SYSTEM
BALANCE.  SUBMIT LIST OF [OCATIONS WHERE THE CONTRACTOR NEEDS TG PROVIDE

'ADDITTGNAT BALANCING DEVICES.

BEGH N_N NG OF WORK MEANS ACCEPTANCE OF EXISTING CONDITIONS. .
INSTALLATION TOLERANCES
HYDROMIC SYSTEMS: ADJUST TO WITHIN PLUS OR MENUS 10 PERCENT OF DESIGA.

. ADJUSTING

ENSURE RECORDED DATA REPRESENTS ACTUAL MEASURED OR OBSERVED CONDITIONS.

PERMANENTLY MARK SETTINGS OF VALVES, DAMPERS, ANE) OTHER ADJUSTMENT DEVICES
ALLOWING SETTINGS TO BE RESTORED.  SET AND LOCK MEMOCRY STOPS.

AFTER ADJUSTMENT, TAKE MEASUREMENTS TO VERFY BALANCE HAS NOT BEEN DISRUPTED
OR THAT SUCH DISRUPTION HAS BEEN RECTIFIED.

LEAVE ‘SYSTEMS I PROPER WORKING ORDER, AT SPECIFIED SETTINGS,
WATER SYSTEM PROCEDURE

" ADJUST WATER SYSTEMS it PROVIDE REQU?RED OR DESIGN QUANTITIES.

USE CALIBRATED' FITTINGS AND PRESSURE GAUGES TO DETERMINE FLOW RATES, EFFECT
ADJUSTMENT OF WATER DISTRIBUTION SYSTEMS BY MEANS OF BALANCING COCKS, VALVES,
AND- FITTINGS. DO NOT USE SHUT-OFF VALVES FOR BALANCING.

ADJUST SYSTEMS TO PROVIDE SPECIFIED PRESSURE DROPS AND FLOWS THROUGH HEAT
TRANSFER E£LEMENTS PRIOR TG THERMAL TESTING. PERFORM BALANCING BY

MEASUREMENT OF TEMPERATURE DIFFERENTIAL IN CONJUNCTION WITH AR BALANCING.

EFFECT SYSTEM BALANCE WITH AUTOMATIC CONTROL VALVES ?{TLL‘{ OPEN TO HEAT
TRANSFER ELEMENTS,

WHERE AVAILABLE ‘PUMP CAPACTTY 15 LESS THAN EOTAI FLOW REQUIREMENTQ or

~ INDMIDUAL” SYSTEM PARTS (DUE-TO SYSTEM DIVERSITY), FULL FLOW IN ONE PART MAY BE
- SIMULATED BY TEMPORARY RESTRICTION OF FLOW 'TO CTHER PARTS. :

COORDINATE WITH DMISION 23 SECTION *NSTRUMENTATION AND CONTROLS FOR
MECHANICAL SYSTEMS"FOR CALIBRATION OF PUMP STATTC PRESSURE SENSORS AND
DETERMTNATTON OF PRESSURE SETPGINTS.

Turner Building Science & Design, LLC

26 Pinewood L.n
Harrison, Maine 04040
- - 1:207.583.4571
turnerbulidingscience.com

ENGINEERS « BUILDING SCIENTISTS

LOPYRIGHT : TURNER BURDING SCIENCE & DESIGN, LLC, 2018

©) "Elacironic images of these documents may be used for the purpose of
axpaditing shop drawings and coordination dravings for this project only -
axcapt 85 excluded by individual spacifications (a.. HVAC, Plumbing). &
shall be untawhd fo uss them for any other pupose. The Enginear's seal
shall not appear on any documants that are modified by others, The
Enginsar shall bear no rasponsibiiity for eny modofscahons {0 the original
doguments by others.”
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SECTION 232113

- VALVES SHALL BE-UNE- SIZED, EXCEPT THGSE SUCH AS BALANCING VA{,VES WHICH MUST BE SIZED

SECTION 230700 INSULATE VALYE STEMS, HAND WHEELS AND OPERATORS. USE FACTORY EYDRONC. PIFING T0 ENSURE DESIGN FLOW RATE.
MOLDED, PRECUT OR FIELD FABRICATED INSULATION OF THE SAME THICKNESS . _ v
PIPING, AND EQUIPMENT INSULATION AND THERUAL CONDUCTIVITY AS THE MATERIAL ON THE ADJACENT PPE. TABLE 1 PART § GENERA : H. ;é;; IESRANCH LNES QFF BOTIOM OF MANS OR AT 45 DEGREE BOTTOM:ANGLE, AS SPACE
PART 1 GENERAL . -
SECHOM INCLUDE ¥ gggé:? \ﬁf\%ﬂgxa'gTQEg’%TgingggEgﬁswﬁﬁfﬁﬁ{% zﬁ%%ﬁ&sgg{ucg PIPING INSOLATION WAL THICKSSES H SECTION INCLUDES _ : L PREPARE PIPING, FITTINGS, AND SUPPORTS FOR FINISH PAINTING. SCRAPE, BRUSH CLEAN, AND
11 ECTON INCLUDES , , AN : : . : PRIME FIELD WELDS WITH ZINC-RICH PRIMER. BRUSH CLEAN RUST FROM HANGERS AND PIPE
= ALLOW ADEQUATE SPACE FOR PIPE EXPANSION. INSTALL INSULATION WITH OPERATING | oimierimy | RATING NOMINAL PIPE DIAMETER (IN.) oy s FOR: HEATHG WATER FIPING SYSTEMS. AND EQUIPENT DRANS.AXD Fl"iTEIEGS '
A INSULATION MATERIALS. JACKETS DRAWN TIGHT, AND CEMNT DOWN ON LONGITUDINAL AND END LAPS. TEMPERAURE o " fisR-F13-F) | TEMP (F) | G0NOUTS ST a ' :
B, JACKETS AND VAPOR BARRIER MATERIALS. D0 NOT USE SCRAP PIECES _WHERE A FULL LENGTH SECTION WILL FIT. RANGE (F) UP 10 2 / 2 21/2 ~ 4 8. VALVES. | _ o J.  PROVIDE SLEEVES, ESCUTCHEONS, AND FIRESTOPPING PER. SECT!ON 230500, |
o FINGHES AND SACKET SEALING TABES 7. EXTEND SURFACE FINISHES TO PROTECT SURFACES, ENDS, AND RAW EDGES OF HEATING SYSTEMS (HOT WATER AND GLYCOL) - . SPECKLTIES: EXPANSION TANKS, AR VENTS, AR SEPARATORS, STRAINERS, BALANCING VALVES, K. SLOPE PIPING UP IN DIRECTION OF WATER FLOW, 1 INCH PER 40 FEET, WITH DRAIN VALVES AT
; ' INGULATION.  APPLY COATINGS AND ADHESIVES AT THE MANUFACTURER'S . R _ COMBINATION FITTINGS, PRESSURE REDUCING VALVES FOR COLD WATER MAKEUP, AND COMBINATION LOW POINTS. ' _ T
D ACCESSORIES. RECOMMENDED COVERAGE PER GALLON.  INDIMIDUALLY INSULATE PIPING, 251-350 0.29~-0.29 200 15 2.5 25 25 VALVE ASSEMBLIES. L WHERE LARGE AR QUANTTIES CAN ACCUMULATE, PROVIDE ENLARGED AR COLLECTION
EQUIPMENT, AND DUCTWORK. KEEP INSULATION DRY DURING THE APPLICATION : _ '3 SUBMITTALS " STANDPIPES. ' o
£ INSTALLATION METHODS. OF ANY FINISH. BEVEL AND SEAL THE EDGES OF EXPOSED INSULATION. 201-250 0.770.30 150 10 15 20 20 . : _ N -
12 SUBMITTALS PROVIDE A MOISTURE AND VAPOR SEAL WHERE INSULATION TERMINATES AGAINST A SUBMIT IN ACCORDANCE WiTH SECTION 230500. M. gﬁ?gfgg ?AéﬁUgéL\éﬁﬁN;SO {?; ”é%'%ﬁﬁ“@?f %S?@@%ﬂigﬁg gii'glsiiomi\ifg%isgg%ﬁ -
METAL HANGERS. UNLESS OTHERWISE INDICATED, DO NOT INSULATE THE - -~ ' IPE THE S0ILI ' N , AND | L
A SUBMIT IN AGCORDANCE WITH SECTION 230500 FOLLOWING: 141-200 025028 12 0 'S 20 20 1.3 DELNERY, STORAGE, AND HANDLING _ _ VALVES UPSTREAM OF VENT, AND THESE VALVES SHALL BE CLOSED AND TAGGED AT COMPLETION T Building Sci & Desian. LLC
13 REGULATORY REQUIREMENTS VALVE HAND WHEELS 105140 0.24-0.28 100 05 1.5 20 20 A STORE PIPING, AND PROTECT INSTALLED PIPING, WiTH TEMPORARY END CAPS TO PREVENT ENTRY OF SYSTEM FILL AND PURGING. jurner Bulicing Science & Jesign,
' o g ' : OF FOREIGN MATTER., PROTECT EXTERICR OF PIPING FROM WATER AND CORRGSIVE SUBSTANCES. N, PROVIDE VALVED DRAIN AND HOSE COMNECTION ON BLOW DOWN COMNECTIONS OF
; i : D DRAH E CO
A MATERIALS: FLAME SPRFAD/SMOKE DEVELOPED RATING OF 25/50 N b, VIBRATION ISCLATING CONNECTIONS. DOMESTIC HOT WATER SYSTEMS : . STRAINERS AT PUMPS, . 26 Pinewood Ln
it aer A o i B STORE VALVES AND SPECIALTIES IN CRIGINAL SHIPPING CONTAINERS WITH LABELING. PROTECT : Harrison. Maine 04040
ACCORDANCE WITH ASTM EB4, NFPA 255 AND UL 723, FOR FLASTOMERIC ¢ ADJACENT INSULATION. _ FROM CORROSIH #ND FROM EXTRY OF FOREIGH SUBSTANCES, USNG TEWPORARY PROTECTIE T 0 "PROVIDE' SEPARATE - EHECK. BALACING,  AND ‘SHUTOFF VALVES ON DISCHARGE SIDE ‘OF son,
FOAM INSULATION, RATING SHALL APPLY FOR THICKNESSES UP TO 2 INCHES. 4 ASME STAMFS. o5 0.24-0.28 100 0.5 1.0 1.0 1.5 CONTINGS, END CAPS, AND CLOSURES, R f t ;.2%:;583.{57?
, ; e e urnerbuildingscience.com
B, INSULATION MATERIALS SHALL BE ASBESTOS FREE. NO FIBERS WITH e. HEATING FIPING AND VALVES INGIDE TERMINAL UNIT ENCLOSURES. D PIPING SYSTEMS (POTABLE COLD W ' : :
L ATER C.  PROTECT PLASTIC MATERIALS FROM DIRECT UV LIGHT SUCH AS SUNLIGHT. T .
DIMENSIONS SIMILAR TO ASBESTOS FIBERS SHALL BE RELEASED FROM ANY B FLEXIBLE ELASTOMERIC INSULATION COLD PIPING SYSTEMS (POTABLE COLD ) ' - e i Siﬁ‘g%ﬁﬁﬁfﬁfﬂ%ﬁi@ t“ﬁﬁE?{E(F)\?EE? FROM TERVINAL HEATRG RYD GOOLING ENGINEERS + BULLDING seisNmSTS
MATERIAL 1. INSULATION SEAMS SHALL BE NEATLY AND TIGHTLY GLUED TOGETHER USING CPOTABLE | 023 628 75 65 | 10 1.0 0 ' HANTENARCE, SERVICE '
. : ; i ! ] Lol - . ‘ . - . | COPYRIGHT : TURNER BUILDIN ce | LLC,
15 0B CONDITIONS MANUFACTURER'S RECOMMENDED ADHESVE. BOND CUTS, BUTT JOWTS, AND A TURNISH SERVICE AND MAINTENANCE OF GLYCOL SYSTEM FOR 1 YEAR FROM SUBSTANTIAL & GIRAGHT PIPE 4 RECOMENDED BY THE MANUFACTURER. STREA LG oF © hckriln o s dourars ey e e s o
" END AND LONGITUDINAL JOINTS WAITH MANUFACTURFR'S RECOMMENDED ADHESIVE. 40 55 0 23 028 75 0 5 15 15 1.5 COMPLETION,  TEST GLYCOL FLUID CONCENTRATION MONTHLY, WITH REFRACTIVE INDEX NSTRUMENY _ ’ axpodiing shop drawings.and coordination drawings for s project only -
A DELVER MATERIAL TO JOB SITE I ORICINAL NON-BROKEN FACTORY PACKAGING MITER INSULATION TO COVER ELBOWS, TEES, FITTINGS, AND VALVES. e e e e e CORRECT THE CONCENTRATION, AND REPORT ACTIONS TO OWNER. R, ENSURE THAT BALANCING VALVES ARE INSTALLED WITH THE READOUT VALVES FULLY Sl a0t o o 0y oot s, 96 oot s
LABELED WITH MANUFACTURER'S GENSITY AND THICKNESS. BELOW 40 | 023-027 75 10 1.5 15 15 . PART 7 PRODUCTS ACCESSIBLE, INCLUDING. SPACE REQUIRED FOR INSERTION OF METERING PROBES, $ha noLappoa o,y Socumants hat oo modifed by cthers. Tho
. - - eyt e o 2. INSULATE FLANGES, UNIONS, VALVES, AND FITTINGS IN ACCORDANCE WITH PART 2 PRODUCTS . Enginear shall beas o espansibiy or ary modifcations o the orgine
B. PROTECT INSULATION FROM WEATHER AND CONSTRUCHON TRAFFIC, BIRT, MANUFACTURER'S PUBLISHED INSTRUCTIONS. REFRIGERANT SUCTION PIPING (REQUIRES VAPOR RETARDER) 21 HEATING WATER PIPING S.- FOR HEATING AND COCLING COILS THAT ARE SUPPLIED IN A SPLIT COIL ARRANGEMENT, documents by others.”
WATER, CHEMICAL, AND MECHAMICAL DAMAGE, BY STORING N ORIGINAL B : . - WITH TWO OR MORE-INDIVIDUAL COILS, PROVIDE ADDITIONAL PIPING AND BALANCING VALVES
WRAPPING. C.  HANGERS AND ANCHORS: _ 40-55 0.23-0.28 75 | ; : 15 “A STEEL PIPE: ASTM AS3, SCHEDULE 40. FITTUNGS ASTM B16.3 MALLEABLE IRON OR ASTM A234 AT EACH COIL TO ENSURE THAT FLOW THROUGH EACH COIL IS PROPORTIONAL TO THE
C. PERFORM WORK AT AMBIENT AND EQUNALENT TEMPERATURES AS RECOMMENDED BY 1. PIPE INSULATION SHALL BE CONTINUOUS THROUGH PIPE HANGERS. WHERE PIPE S O L o THRCADED FOR 2 INCH AND SWALLER; WELDED. FLANGES. ~PERCENTAGE OF TOTAL COIL FACE AREA THAF THE COIL OCCUPIES.
THE ADHESIVE AND MASTIC MANUFACTURERS. IS SUPPORTED BY THE INSULATION, PROVIDE MSS SP-58, TYPE 40 GALVANIZED REFRIGERANT LIQUID PIPING INDOGRS T, EXPANSION TANKS: USE NEARBY SYSTEM PRESSURE GAUGE WHEN SETTING AIR-SIDE
E N . . STEEL SHIELDS OR MSS SP-58, TYPE 39 PROTECTION SADDLES CONFORMING TO B. COPPER TUBING: ASTM BS8S, TYPE L HARD DRAWN, FOR PIPING 2 INCH AND SMALLER ONLY. PRE-CHARGE PRESSURE. . READ SYSTEM STATIC HEAD WHEN COLD WATER MAKE-UP (OR
b APPLICATION SHALL BE BY EXPERIENCED INSULATION MECHANICS. INSULATION SHALL MSS SP-B9. WHERE SHIELDS ARE USED ON PIPES 2 INCH AND LARGER, 40-140 0.27-0.30 150 0.75 1 1 1 FITTINGS ASME B16.18 CAST BRASS OR ASME B15.22 SOLDER WROUGHT COPPER, JOINTS: GLYCOL FILL) HAS BEEN PROPERLY SET AS SPECIFIED, AND SYSTEM TEMPERATURE IS 80
BE INSTALLED WITH SMOOTH SURFACES AND SQUARE CORNERS AND EDGES READY PROVIDE INSULATION INSERTS AT POINTS OF HANGERS AND SUPPORTS. — e SOLDER OR ERAZE, OR PRESS FITTINGS. DEGREES F OR LESS. ISCLATE TANK FROM SYSTEM, RELIEVE WATER PRESSURE FROM
TO RECENE FINISH PAINT IN ACCORDANCE WITH THE BEST PRACTICE OF THE TRADE, CONDENSATE PEPING (REQU IRES VAPOR RETARDER) . - WATER SIDE OF TANK, AND PRE-CHARGE AR SIDE TO SAME PRESSURE AS STATIC HEAD
USING METHODS RECOMMENDED BY THE MANUFACTURER AND APPROVED BY THE 2. INSULATION INSERTS SHALL BE OF, POLYISOCYANURATE (MINIMUM 6 PCF) OR C. BRAZING AND SOLDER MATERIALS: OF SYSTEM.
ARCHITECT. OTHER APPROVED MATERIAL OF THE SAME THiCKEéESS AS ADJACENT INSULATION. 35-75 0.25-0.26 - 200 0.5 05 0.5 0.75 1. MANUFACTURERS: HARRIS, OR LUCAS—MILHAUPT. NO SUBSTIIT_UflONS. '
PART 2 PROBUCT INSERTS SHALL HAVE SUFFICIENT COMPRESSIVE STRENGTH 7O ADEQUATELY e o % BRAZNG ALLOY FOR COPPER. ERASS. AND BRONZE: 15 PERCENT SIVER. HARRIS 33 CLEANING _ _
2 § Q S 4 Ti i o ' . -
SUPPORT THE PIPE WITHOUT COMPRESSING THE INSERTS TO A THICKNESS LESS INDIRECT WASTE PIPING STAY=SLV 15 OR LUCAS-MLHALPT SIVALOY 15. NO FLUX REQURED FOR A, AFTER SATISFACTORY COMPLETION OF PRESSURE TESTS, BEFORE PERMANENTLY CONNECTING
2.1 MANUFACTURERS ;3’;‘?@;“ﬁAﬁ?dﬁig'}LfNi‘é?é?ﬁgUﬁé?éﬁ&gngﬁif@mf G(;[FE R]%i}; ‘ 35170 0.25-0.26 200 05 05 05 0.75 . COPPER-TO~COPPER JOINTS. EQUIPMENT, STRAINERS, ANC THE LIKE, CLEAN EQUIPMENT THORQUGHLY, BLOW AND FLUSH
] ‘ . £ F - - 25-0. . , . : . - PIPING FOR A SUFFICIENT LENGTH OF TIME AS DIRECTED, SO THAT INTERIORS WiLL BE
Ao GUASS AND MINERAL FIBER PRODUCTS: KNAUF INSULATION, CERTANTEED DEGREES, AND SHALL BE NOT LESS 1N LENGTH THAN THE PROTECTION SHIELD. S e oLS WEALS JSTEEL): 35 PERGENT SIVER. - HARRIS SAFETY-SILY FREE OF FOREIGN MATTER, PERFORM CLEANING' IN THE PRESENCE OF AN AUTHORIZED
CORPORATION, JOHNS MANVILLE, OR OWENS CORNING. NO SUBSTITUTIONS. VAPOR BARRIER FACING ON THE INSERT SHALL BE THE SAME MATERIAL AS THE NOTES: ' ' - REPRESENTATIVE OF THE ARCHITECT. PROVIDE A MINIMUM OF 10 DAYS NOTIFICATION TO
FACING ON THE ADJACENT INSULATION. SEAL INSERTS NTO INSULATION Witk > ) 4. SOLDER: SILVER AND TIN, ANTIMONY~FREE. HARRIS STAY-BRITE, OR LUCAS-MILHAUPT TE ARCHIECT PRIOR TO SYSTEM CLEANING - -
B.  ELASTOMERIC FOAM PRODUCTS: ARMACELL LLC, OR K—FLEX USA. NO VAPOR BARRIER COATNG. OR FOR OUTDOOR WORK WITH MANUFACTURER'S 1. A "RUNOUT" 15 DEFINED AS THE SHORT RUN OF PIPE FROM THE BRANCH PIPING ABOVE SILVABRITE. WATER-SOLUBLE PASTE FLUX. , M Cl . : _
SUBSTITUTIONS. RECOMMENDED WEATHERPROOF COATING. AS APPLICABLE. &if%?%%%%ﬁ %P'EAT%;{’M ﬁ?Ng EC%CvéALLNgﬁ ?gﬁggg{f\éb AfDFrTffg aggf’zéﬁ?gf nggri A D. GROOVED AND SHOULDERED PIPE END COUPLINGS: "B FILL, VENT AND CIRCULATE THE SYSTEM WITH APPROVED SOLUTION IN ACCORDANCE WITH
€. GLASS FIBER INSULATION SEALING TAPES: VENTURE TAPE CORPORATION, M S WHERE PROTECTION SADDLES ARE USED. FILL VOIDS WITH THE SAME INSULATION ' ' ' . MANUFACTURERS: VICTAULIC COMPANY, ANVIL INTERNATIONAL ~ GRUVLOK PRODUCT UINE. OR iﬁf{'}i}ﬁg‘ﬂé%‘gigﬁcﬁpg‘&;@?‘gﬁ_éﬁgﬁﬁéﬁzR%M"i@%‘iiéingR@g&g,ﬁ?ﬁi‘ﬁ@ﬁ%@g 6
COMPANY, IDEAL TAPE CO. {DIVISION OF AMERICAN BILTRITE INC.), NASHUA - ' SoRY, T P ' GRINNELL MECHANICAL PRODUCTS. NO SUBSTITUTIONS.. ' : AN
T eI MATERIAL AS USED ON THE ADJACENT PIPE. WHERE ANCHORS ARE SECURED _ HOURS, DRAIN THE SYSTEM COMPLETELY AND REMOVE AND CLEAN STRAINER SCREENS.
TAPE PRODUCTS (DMISION OF BERRY PLASTICS CORP.).  NO SUBSTITUTIONS. " ; 2. GROGVED COUPLINGS ARE NOT ALLOWED WHERE CONGEALED ABOVE HARD CEILINGS : - '
TO CHILLED CR COLD PIPING THAT IS TO BE INSULATED, INSULATE THE : _ » PERFORM CLEANING IN THE PRESENCE OF AN AUTHORIZED REPRESENTATVE OF THE
8. AGCESSORIES: CEEL-CO DIVISION OF JOHNS MANVILLE (PRODUCT: PLASTIC ANCHORS THE SAME AS THE PIPING FOR A DiSTANCE NOT LESS THAN FOUR SECTION 232123 3. MALLEABLE IRON HOUSING CLAMPS, EPDM GASKETS FOR UP 70 230 DEGREES F. ARCHITECT. PROVIDE A MINIMUM OF 10 DAYS NOTIFICATION TO THE ARCHITECT PRICR TO
JACKET SYSTEMS), FOSTER PRODUCTS, DIVISION OF SPECIALTY CONSTRUCTION TIMES THE INSULATION THICKNESS TO PREVENT CONDENSATION., VAPOR SEAL HYDRONIC. PUMPS 4. COUPLINGS SHALL GENERALLY BE RIGID STYLE. FLEXIBLE STYLE MAY BE USED TO PROVIDE _ SYSTEM CLEANING.
BRANDS, INC., A SUBSDIARY OF HB. FULLER (MASTICS, SEALMNTS, INSULATION AT ANCHORS. o FLEXIBILTY AND VIBRATION. REDUCTION: AT EQUIPHERT. C. " FILL WiTH FLUD AND CHEMICAL TREATMENT, AND VENT SYSTEM AS REQUIRED FOR
O N fg&?&g?ggégfggNgﬁhg’??é\’%;&gmSUCTS: F. FIELD-INSTALLED JACKETS PART 1 GENERAL . PRESS FITINGS: NOISELESS CIRCULATION, VENT WITH COLD FILL, THEN WITH SYSTEM AT MAXIMUM SETROINT
- i : ! ~ 2 - :
- . ' i . 1. MANUFACTURERS: VIEGA LLC ~ PROPRESS SYSTEM WITH SMART CONNECT FEATURE, ELKHART TEMPERATURE.
SYSTEMS); PABCO/CHILDERS METALS, DNVISION OF ITW INSULATION SYSTEMS 1. PIPING EXPOSED IN MECHANICAL ROOMS, OTHER SERVICE AND STORAGE ARFAS, 11 SECTION INCLUDES PRODUCTS CORP., GRINNEL ~ G-PRESS SYSTEM WITH LEAK-BEFORE-PRESS FEATURE, OR s TESTING
(PE&OE}UQTS: METAL JACKH SYS?.EMS; AND ACCESSORIES); VAC SYSTEMS AND OCCUPIED AREAS, AT B FEET OR LESS ABOVE FINISHED FLOOR (NOT A IN-LINE CIRCULATORS, NIBCO INC. NO S‘L}BST'[UHQNS o = : '
INTERNATIONAL (PRODUCT: TOUGH COAT ACRYLIC POLYMER MECHANICAL INCLUDING PIPING BELOW BASEBCARD HEATERS OR CONVECTORS):  PVC JACKET 2. COLOR-CODED FITTINGS WITH EPDM SEALS FOR UP TO 250 DEGREES F, A, NO JOINT -OR SECTION OF PIPING SHALL BE LEFT UNTESTED.
INSULATION REPAIR COATING); VENTURE TAPL CORPORATION (PRODUCT: AND FITTING SYSTEM.  LAP SEAMS DOWNWARD TO DRAIN, AND SEAL WiTH 1.2 SUBMITTALS USE MANUFACTURER'S RECOMMENDED T NG PR o
JACKET FOR OUTDOOR INSULATION). MANUFACTURER'S RECOMMENDED SEAM SEALANT 3 LSk CTURER'S RECOMMENDED TOOLS AND PROCEDURES. B. BEFORE TESTING PIPING SYSTEMS, REMOVE, OR OTHERWISE PROTECT FROM DAMAGE,
; ' ' A, SUBMIT IN ACCORDANCE WITH SECHON 230500. 24 VALVES _ ; CONTROL DEVICES, AR VENTS, AND OTHER PARTS WHICH ARE NOT DESIGNED TO STAND
{ —APPLY - . ; ; \ . :
2.2 FACTORY-APPLIED: JACKERS: z. ggm E;; OTSOEQDR(;E??@%Sé{fpﬁw?icﬁ% {??A%TSEE‘;‘% %ggﬁ;\ﬂiggeséﬁf PART_2_PRODUCTS A MANUFACTURERS: MIBCO, AWVIL INTERNATIOMAL, APOLLO, CRANE, HAMMOND, KECKLEY, MILWAUKEE, TEST PRESSURES.
A ALL-SERVICE JACKET {ASJ): A COMPCSITE OF AN OUTER SURFACE LAYER OF SEAiANQ ' i A PELARIRE AM 21 MANUFACTURERS VICTAULIC €O, OR WATTS.  NO SUBSTITUTIONS. C. TEST PIPING FOR LEAKS UNDER 100 ?S%G AR PRESSURE WITH S0AP SUDS PRIOR 10
HIGH-DENSITY WHITE KRAFT PAPER, BONDED TO AN ALUMINUM FOIL VAPOR N : i ' 8 BALL VALVES: HYDROSTATIC TESTING.
RETARDER, AND REINFORCED WITH FIBERGLASS YARN SCRIM. 35 FLANGES, UNIONS, VALVES AND FITTINGS INSULATION A TACO. ' ’ : _ '
_ i 1. UP T0 2 INCH: BRONZE 2-PIECE BODY, CHROME PLATED BRASS OR STANLESS STEEL BALL, . TEST PIPING HYDROSTATICALLY TO 1-1/2 TMES THE MAXIMUM SYSTENS OPERATNG
B FOIL-SCRIM-KRAFT (FSK): A COMPOSITE OF AN OUTER SURFACE LATER OF A FACTORY FABRICATED REMOVABLE AND REUSABLE INSULATION COVERS SHALL BE 8.  ARMSTRONG. TEFLON SEATS AND STUFFING BOX RING, LEVER HANDLE, SOLDER OR THREADED ENDS, 150 - PRESSURE, BUT IN NO CASE TO LESS THAN 75 PSIG, FOR AT LEAST 4 CONSECUTIVE
ALUMINUM FOIL, BONDED TO A HIGH-DENSITY KRAFT PAPER, AND REINFORCED WITH , - ; £ ’ ’ HOURS, DURING WHICH TIME PRESSURE SHALL REMAIN CONSTANT WITHOUT PUMPING,
USED FOR FITTINGS REQUIRING PERIODIC SERVICE, AND MAY BE USED FOR OTHER 6 BELL & GOSSETT (XYLEN) L8 SHP, 600 LB W.O0G. KEY PLAN:
- £~ . ~ . .
FIBERGLASS YARN SCRI. FITTINGS. ' 2. OVER 2 INCH: CAST STEEL SODY, CHROME PLATED STEEL OR STAINLESS STEEL BALL, TEFLON £, TEST AND OBTAN ARCHITECT'S APPROVAL BEFORE PAINTING, COVERING, OR CONCEALING
23 PIPE INSULATION MATERIALS B FOR INDOOR DUAL—TEMPERATURE, CHILLED WATER, HOT WATER, AR CONDITONING . GRUNDFOS. %Eg?g AND STUFFING BOX RING, LEVER HANDLE, FLANGED ENDS, 150 LB SW.°, 285 18 PIPING, INCLUDING SWING JOINTS. gz#gmgésznnA[NE
- . P COIL CONDENSATE DRAINS, AND REFRIGERANT SUCTION AND LIQUID PIPING, PLACE £ NO SUBSTITUTIONS. ]
A FLEXIBLE ELASTOMERIC INSULATION: FACTORY PRE-MOLDED, PRECUT OR FIELD-FABRICATED SEGMENTED INSULATION OF . STEM EXTENSIONS: TO ALLOW CONTINUOUS THICKNESS OF FIELD-APPLIED INSULATION.
1. PREFORMED FOR PIPING, OF CLOSED CELL EXTRUSIONS OF NBR/PVC BLEND THE SAME THICKNESS AND CONDUCTIITY AS THE ADJOINING PIPE INSULATION 22 PUMP SCHEDULE: 4. DRAIN VALVES: BALL VALVES, WITH GARDEN-HOSE-THREAD OUTLET WITH CAP AND RETAINER
(ALSO KNOWN AS ACRYLONITRILE BUTADIENE RUBBER/POLYVINYL CHLORIDE ARQUND THE FLANGE, VALVE, UNION, OR FITTING ABUTTING THE ADJOINING PIPE ‘ : _ i CHAIN OR STRAP.
9A8/PVC)). OTHER ELASTOMERIC MATERIALS WCLUDING EPOM RUBBER. OR INSULATION. Al 23&@?&% OSi\(;SHEDULE FOR SPECIFIC REQUIREMENTS WHICH MAY SUPERSEDE THESE C. SWING CHECK VALVES: MDOT MAINTENANCE BUILDING:
Ial ] . ' 3
ARUACELL ARMAFLEX #9 OF 16 5, OR APPROVED EQUAL 31 K-FLEX USh, C.F NESTNG-SZE ISULTION 1S USED, OVERLAP ETHER A MNMUM OF 2 INCHES P T02 Mok BRONZE BOOY. BRONZE TR, SRONZE ROATG SHING DISC, W BOILER REPLACEMENT
, . : - - COMPOSITION DISC, SOLDER OR THREADED ENDS.
OR ONE PIPE DIAMETER, WHICHEVER IS GREATER. USE INSULATING CEMENT 7O FiLL 23 VERTICAL INLINE CIRCULATORS WITH INTEGRAL SPEED CONTROLLER '
2. MAXIMUM THERMAL CONDUCTMITY Q.27 [BTU-IN)/(SQET-HR—'F) RATED AT SO VOIDS, PLACE AND JOIN THE SFGMENTS WITH MANUFACTURER'S RECOMMENDED A TACO SELF-SENSING SERIES WITH TACO PROBALANCE CONTROL. FURMSHED WITH VARIGLE 2. OVER 7 NCH: IRON BODY, BRONZE TRIM, BRONZE OR BRONZE FACED ROTATING
: R - , WATER VAPOR-RESISTANT, FIRE-RETARDANT ADHESIVE APPROPRIATE FOR o JALO SELP-SENSING SERIES ¢ LA L, FURS - _ SWING DISC, RENEWABLE DISC AND SEAT, FLANGED ENDS 24 CHILD STREET
3. MAXIMUM RATED SERVICE TEMPERATURE SHALL BE AT LEAST 210°F, TEMPERATURE LIMIT OF SERVICE.  BLANKET INSERT INSULATION MAY ALSO BE USED. FREQUENCY DRIVE FOR MOUNTING ON THE PUMP. D.  SPRING LOADED CHECK VALVES: IRON BODY, BRONZE TRIM, SPLIT PLATE, HINGED WiTH AUGUSTA. ME
. (
4. PROVDE INSULATION WITH SELF-SEALING STRIPS, AND/OR PROVDE O PROVIDE FACTORY PRE-MOLDED ONE_PIECE PVC FITING COVERS. INSTALL COVERS B. CASING: CAST IRON OR STAINLESS STEEL WITH FLANGED PUMP CONNECTIONS, STANLESS STEEL SPRING. RESILENT SEAL BONDED 10 BODY, WAFER OR THREADED LUG ’
MANUFACTURER'S RECOMMENDED ADHESIVES. ARMSTRONG 520 ADHESIVE, OR OVER THE INSULATION AND SECURE BY STAPLING, TAPING WTH VAPOR BARRIFR ¢ WPELLER: BRONZE OR STANLESS STEEL
24 PIPE INSULATION ACCESSORIES: TAPE, OR WITH METAL OR PLASTIC TACKS MADE FOR SECURING PVC FITTING - MPELLER B ’ NL ' 25 AR VENTS ISSUE:
_ " COVERS. FOR COLD SERVICES REQUIRING CONTINUOUS VAPOR BARRIER, DO NOT D, SUPPORT: FACTORY-FURNISHED DUCTILE IRON SUPPORT STAND, OR FLANGE STANDS, A MANUAL'TYPE: SHORT VERTICAL SECTIONS OF 2-INCH DIAMETER PIPE TO FORM AIR CHAMBER,
A PYC JACKETS:  JOHNS-MANVILLE *ZESTON" UV-RESISTANT PVC JACKET AND FITTING USE STAPLES OR TACKS WHICH PENETRATE THE VAPOR BARRIER. LiMIT THE ©SF BOLTED TO PUMP WITH 1/4~INCH BRASS BALL VALVE AT TOP OF CHAMEER, BID & PERMIT SET
SYSTEM,  ROLL JACKETING 30 MILS THICK FOR GUTCOORS, 20 MILS THICK FOR OF PYC FITTING COVERS T0 AMBIENT TEMPERATURES BELOW 150 F. ) )
INDOORS.  WHITE COLOR UNLESS OTHERW/SE INDICATED. B.  WASHER TYPE: WANUFACTURERS BELL & GOSSETT, CALEFF, OR TACO. BRASS WITH FIBER DISCS,
26 AHESVES. SALANTS. AKD CONTING. COMPOUNDS 38 FOUIPMENT INSULATION 2.4 HORIZONTAL INUINE CIRCULATORS ADJUSTABLE CAP FOR MANUAL SHUT-OFF, INTERNAL BALL CHECK VALVE.
. bl y o 3, E L T 7 i —
A MODIFY INSULATION TO AVOID OBSTRUCTIONS WITH VALVE HANDLES, SAFETY RELIEF A ;Ei%mé’omwm SHAFT, SINGLE STAGE. DIRECT CONNECTED WITH MOTOR FOR IN-UNE C. FLOAT TYPE. MANUFACTURERS BELL & GOSSEIT, CALEFFI, OR TACO. BRASS OR SEMI—STEEL :
A ADHESVES FOR SECURING INSULATION TO METAL SURFACES AND VAPOR BARRIER VALVES, AND OTHER MOVING PARTS, ALLOW ADEQUATE SPACE FOR PIPE EXPANSION. : BODY, WITH COPPER, POLYPROPYLENE, OR SOLID NON-METALLIC FLOAT, STANLESS STEEL VALVE PROJ. NO: 812613
LA ADHESIVE FOR USE IN BUILDING INTERIOR ONLY. ASTM C918, TYPE 1 INSTALL INSULATION WITH JACKETS DRAWN TIGHT, AND CEMENT DOWN ON . AND SEAT, SUITABLE FOR SYSTEM TEMPERATURE AND PRESSURE, WiTh ISOLATHNG VALVE. g
(ADHESIVE VEMICLE NONFLAMMABLE IN LIQUID STATE AND PASSES EDGE-BURNING LONGITUDINAL AND END LAPS. DO NOT USE SCRAP PIECES WHERE A FULL LENGTH B. CASING:  CAST IRON OR STAINLESS STEEL WITH FLANGED PUMP CONNECTIONS. 6 RELEF VALVES SCALE: AS NOTED -
NOT PASS EDGE-BURNING TEST). ADHESIVES SHALL BE WATERPROCF N THER A MANUFACTURERS: BELL & GOSSETT, CASH ACME, SPENCE, TACO, WATTS, OR WHEATLEY. DESH. BY: 40P
CURED STATE. B, INSULATE TO THICKNESS IN TABLE 1. | _ . G : . , :
. 2.5 SYSTEM LUBRICATED CIRCULATORS B. BRONZE 8ODY, TEFLON SEAT, STAINLESS STEEL STEM AND SPRINGS, AUTOMATIC, DIRECT ORAWNEY: . JOPIDCG
B. MINERAL FIBER MSULATION CEMENT: ASTM C105. MAXIMUM TRERWAL CONDUCTVITY 37 DUCTWORK INSULATION INSTALLATION A TYPE: HORIZONTAL SHAFT, SINGLE STAGE, DIRECT CONNECTED WITH MULTIPLE SPEED PRESSURE ACTUATED, CAPACITIES ASME CERTIFIED AND LABELED.
0.85 BTU-IN/SQFT-HR-E AT 2G0°F MEAN TEMPERATURE WHEN TESTED PER ASTM A INSTALL COVERING AFTER DUCTWORK AND EQUIPMENT HAVE BEEN SEALED, TESTED, WET ROTOR MOTOR FOR IN-LNE MOUNTING, FOR 140 PSIC MAXIMUM WORKING CHKD BY: SMG
177, o PRESSURE, 230 DEGREES F MAXIMUM WATER TEMPERATURE. '
AND APPROVED. ART 3 EXECUTL ISSUE DATE:
EART 5 EXECUTION .
PART 3 EXECUTION B. ENSURE INSULATION 1S CONTINUOUS THROUGH INSIDE WALLS AND PARTITIONS. PACK B. CASING: CAST IRGN WITH FLANGED PUMP CONNECTIONS. . I p—r—
3.1 PIPING SYSTEMS APPLICATIONS AROUND DUCTS WITH FIREPROOF SELF-SUPPORTING INSULATION MATERIAL, PROPERLY ' - fle
) | . 5T . -
A CENERAL SEALED. C. IMPELLER, SHAFT, ROTOR: = STAINLESS STEEL A, REAM PIPE AND TUBE ENDS. REMOVE BURRS.
' ) : C.  FINISH INSULATION NEATLY AT HANGERS, SUPPORTS AND OTHER PROTRUSIONS. D, BEARINGS: METAL IMPREGNATED CARBON (GRA?H%TE) AND CERAMIC. B, REMOVE SCALE AND DIRT ON INSIDE AND QU'{S;DE BEFORE ASSEMBELY.
1. PROVIDE INSULATION FOR NEW AND MODIFIED PIPING, FQUIPMENT, AND N ( ) i ~ ,
SPECIALTIES, AND AS INDICATED. 0. LOCATE iNSULATION OR COVER SEAMS IN LEAST VISIBLE LOCATIONS. E. MOTOR: IMPEDANCE PROTECTEDR, SINGLE SPEED. C. PREPARE PIPING CONNECTIONS TO EQUIPMENT WITH FLANGES OR UNIONS.
2. INSULATION THICKNESS SHALL BE IN ACCORDANCE WITH TABLE 1, ASHRAF £ SECURE RIGID INSULATION WITH 90 PERCENT COVERAGE OF ADHESIVE, AND 12 D. - KEEP QPEN ENDS OF PIPE FREE FROM SCALE AND DIRT. PROTECT OPEN ENDS WITH
90.1-2007, OR STATE FNERGY CODES, WHICHEVER IS MORE STRINGENT, FOR GAUGE GALVANIZED IMPALE ANCHOR TABS ON 16 INCH CENTERS. SEAL JOINTS AND PART 3 EXECUTION TEMPORARY PLUGS OR CAPS.
o \ IO - . ; PART 3 _EXECUTION
THE TYPE OF INSULATION USED. BREAKS IN INSULATION ON DUCTS CONVEYING ATR AT LESS THAN ROOM £ AFTER COMPLETION, FILL, CLEAN, AND TREAT SYSTEMS. REFER T0
TEMPERATURE, WITH VAPUR BARRIER TAPE OR 4-INCH WIDE STRIPS OF OPEN MESH 34 INSTALLATION BIVISION 23 SECTION “HAG WATER TREATHENT
3. INCREASE THICKNESS BY 1 INCH ABOVE TABLE 1 REQUIREMENTS FOR PIPING IN GLASS CLOTH OR TAPE EMBEDDED BETWEEN TWD COATS OF VAPOR BARRIER .
ATEC, SEALANT.  POINT-UP OTHER JOINTS AND SREAKS WITH HYDRAULIC SETTING CEMENT. A VERIFY THAT ELECTRIC ?Ov\éER IS AVALABLE AND OF THE CORRECT CHARACTERISHCS. 3.2 INSTALLATION
CONNECT WITH FLEXIBLE LEADS.
8. HYDRONIC HEATING AND GLYCOL PIPING:  GLASS FIBER, MINERAL FIBER, OR F. REPAIR SEPARATION OF JOINTS OR CRACKING CF INSULATION DUE TO THERMAL A INSTALL IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS.
FLEXIBLE ELASTOMERIC FOAM. \ . o ; -
: ¢ MOVEMENT OR POOR WORKMANSHIP, B. INSTALL IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS. B MNMUY PIPE SZE SHALL B 3/4 ICH, EXCEPT FOR PRESSURE GAUGES AS DETALED.
C. CONDENSATE PIPING.  FLEXIBLE ELASTOMERIC FOAM. 6. SEAL JOINTS AND PUNCTURES WITH 4~INCH MINIMUM WIDTH PRESSURE-SENSITIVE C. PROVIDE ACCESS SPACE ARCUND PUMPS FOR SERVICE. PROVIDE NO LESS THAN . ROUTE PIOING PARALLEL 70 BULDING STRUCTURE.
" MINWIN 25 RECOMMENDED BY MANUFRCTURER: D, INSTALL PIPING fo ALLOW EXPANSION AND CONTRACTION. PIPING MAY BE ANCHORED AT LOCATIONS ST
5.4 PIPING INSULATION INSTALLATION H. STANDING SEAMS, SUPPORTING ANGLES, AND FLANGES ON INSULATED DUCTWORK D. DECREASE PIPING FROM LINE SIZE WITH LONG RADIUS REDUCING ELBOWS OR | WHERE BULDING STRUCTURE HAS STRENGTH T0 RESIST EXPANSION FORCES WITHOUT DAMAGE. SPECIFICATIONS
A CENERAL SHALL BE INSULATED WITH THICKNESS EQUAL TO THE DUCT INSULATION, AND EDGES REDULERS. PROVIDE EXPANSION LOOPS AND QFFSETS AS REQUIRED, AND AS RECCMMENDED BY PIPING SHEET 3 OF 4
' ' SHALL BE FINISHED AND VAPOR SEALED. MANUFACTURER.  SIZE PIPE HANGERS TO FIT QUTSIDE OF INSULATION AND SHIELD, AND TO ALLOW
_ E : _
1, ggg;; aﬁil[;)?{l}?\g N ACCORDANCE WITH THE MANUFACTURER'S | MECHANICAL FASTENERS SHALL NOT BE RVETED OR SCREWED TO THE DUCT AND E ?gMguizhﬂgcgr;%gﬁf%s;&% B% RFE)S‘\./!DREEC??g(gAPEEMRDESQTRi{(;t?ELg\i%h;gSMg?fﬂgigﬁ_%uZEEFEEING MOVEMENT OF PIPING, INCLUDING BUT ﬁOT LIMITED TO VERTICAL RISESS AND HORIZONTAL PIPING.
- SHALL NOT PENETRATE THE METALWORK. AND LONG-RADILS ELBOWS AT PUMB INLETS. £ DISSIMILAR METALS: USE NON-CONDUCTING DIELECTRIC CONNECTIONS WHENEVER JOINTING
2. PROVIDE INSULATION SHIELDS WHERE PIPE IS SUPPORTED FROM THE BOTTOM. 18 PANTING AND IDENTIICATION: ” ' . DISSIMILAR METALS.  CAST RED-BRASS (NOT YELLOW BRASS) OR BRONZE-BOOIED FITTINGS
_ ' o ’ F. SUPPORT PIPING ADJACENT TO PUMP SUCH THAT NO WEIGHT IS CARRIED ON PUMP SUCH AS VALVES AND COUPLINGS MAY BE USED WHEN JOINING STEEL 1O COPPER, STEEL _ . .
5 WHERE PIPES PENETRATE FIRE-RATED ASSEMBLIES, PROVIOE MINERAL-FIBER A PAINTING: PRIME-PAINT BARE METALS WHERE EXPOSED TO OCCUPANT VIEW, AND N CASINGS. PROVIDE NECESSARY BRACKETS OR HANGER SUPPORTS AS REQUIRED 70 TO STAINLESS STEEL, OR COPPER TO STAINLESS STEEL. STEEL AMD STAINLESS STEEL MAY B i L e
INSULATION INSERTS AND SLEEVES OF SHEET METAL OR' STEEL PIPE. OTHER AREAS IN WHICH PAINTING IS INDICATED ON THE ARCHITECTURAL CONTRACT RELIEVE THE STRESS ON THE PUMPS AND PIPING. CONNECT DIRECTLY TO IRON, BUT COPPER MAY NOT CONNECT DIRECTLY TO IRON. " -
& PROVIDE VAPOR BARRIER COVER OR MATERIAL FOR PIPES COMVEYING AT DOCUMENTS. , o
T e e Rgouféﬁo b gé%vg; e Lism%u:gs r G.  PROGRAM INTEGRAL CONTROLS IN COOPERATION WITH THE TESTING AND BALANCING AGENCY £ gifgsvgo MECHANICA. COUPLINGS:  USE IN ACCESSIBLE LOCATIONS ONLY.  LUBRICATE GASKETS .
TABLE 1 59 FIELD INSPECTION: AND THE CONTROL SYSTEM SUBCONTRACTOR.
, . _ : _ et e B A VISUALLY INSPECT TO ENSURE THAT MATERIALS USED AND WORKMANSHIP CONFORM n
5. INSULATE FITTINGS, FLANGLS, AND VALVES UNLESS OTHERWISE NOTED. DO NOT TO SPECIFICATIONS.  INSPECT INSTALLATIONS FOR COMPLIANCE WITH REQUIREMENTS,
A B c l D I E | F




SECTION 235216
STEAM BOILER

GENERAL BOILER DESGN

A,

THE BOILER SHALL BE A CLEAVER-BROOKS MODEL CFH 700, SINGLE PASS HORIZONTAL COMMERCIAL FIRETUBE DESIGN
OR APPROVED EQUAL. IT SHALL BE MOUNTED ON A HEAVY-DUTY STEEL FRAME WITH PREMIX FORCED DW\F? BURNER
AND BURNER CONTROLS AS A COMPLETE PACKAGE FROM ONE MANUFACTURER. :

APPROVALS ~ THE COMPLETE PACKAGE INCLUDING THE BURNER SHALL BE UNDERWRITERS |ABORATORIES, INC, LISTED
ANG THE OFFICIAL UL/CUL LABEL SHALL BE AFFIXED TO THE PACKAGE ATTESTING TO ITS CERTIFICATION.

C. AS A PREASSEMBLED PACKAGE, THE STANDARD BOWER SHALL BE FACTORY FIRE TESTED,
D, THE COMPLETE PACKAGE AS SHIPPED, SHALL BE READY FOR CONNECHONS TO WATER, FUEL, BLOWDOWN, AND

EXHAUST VENTING. CERTAIN ITEMS MAY BE SHIPPED LOOSE 70 PREVENT THEIR DAMAGE SUCH AS THE SAFETY VALVES
AND GAUGES.

THE SPECIFIED BOILER SHALL HAVE AN QUTPUT RATING OF
GAS) WITH A- GAS SUPPLY PRESSURE OF

" W.C. POWER SUPPLY TO THE BOILER SHALL BE 115/1/60. DESIGN PRESSURE SHALL BE [15 OR 150]# STEAM.
OPERATING CHARACTERISTICS SHALL BE | 1 PSIG STEAM. STEAM BOWERS SHALL BE SUPPLIED WiTH ____ DEGREES
FMAKE-UP WATER & _ 7. : :

PERFORMANCE: SHALL 8E AS SPECIFIED IN PARAGRAPH 5 BELCW.

HORSEPOWER WHEN FIRED WiTH NATURAL GAS (LP

BOLER SHELL

A

T

THE BOHER SHELL MUST BE CONSTRUCTED iN ACCORDANCE WITH THE ASME CODE, EITHER SECTION | FOR

" HIGH-PRESSURE STEAM OR SECTION IV FOR LOW- PRESSURE STEAM. THE VESSEL MUST 8E SUBJECTED 10 THE

REQUIRED INSPECTIONS OF THE CODE CONDUCTED BY AN INDEPENDENT THIRD PARTY INSPECTOR. A SIGNED
INSPECTION SHEET SHALL BE PROVIDED TG THE PURCHASER AND THE APPROPRIATE ASME SYMBOL SHALL BE AFFIXED
OR STAMPED ONTC THE BOILER,

1. BOILER SHALL BE MOUNTED ON BASE RALS SUITABLE FOR TRANSPORTING BY FORK LIFT.
2. BURNER HOUSING SHALL BE HINGE-MOUNTED TO ALLOW TUBE INSPECTION.
3 FACH CARBON STEEL BOIWER TUBE SHALL UTHIZE THE ALUFER HEAT TRANSFER DESIGN TECHNOLOGY FOR

HIGH EFFICIENCY AND REDUCTION N OVERALL SIZE OF THE VESSEL AND SHALL BE A MINIMUM OF 0105 TuBE
WALL THICKNESS.

4, TC FACHITATE WATERSIDE INSPECTION, 3 HAND HOLES SHALL BE PROVIDED,
: AN OBSERVATION PORT FOR FLAME INSPECT:ON SHALL BE PROVIDED.
8, BOILER INSULATION SHALL CONSIST OF 2-iNCH FIBERGLASS BLANKET, WHICH SHALL BE COVERED WiTH A

POWDER COATED SHEET METAL JACKET. THIS JACKET AND INSULATION DESIGN SHALL PERMIT FIELD REMOVAL AND
REATTACHMENT I NECESSARY FOR INSPECTION, ETC.

THE ENTIRE BOILER AND BASE FRAME SHALL BE FACTORY PAINTED.

. EXHAUST VENT SHALL BE LOCATED AT THE REAR OF THE BOWER AND SHALL BE A SUIP CONNECTION,
STACK SUPPORT SHALL BE 8Y MEANS OTHER THAN THE BORER CONNECTION,

1.2 BOWLER SHELL TAPFINGS/OPENINGS
THE FOLLOWNG BOILER VESSEL TAPPINGS/OPENINGS  SHALL BE FURNISHED:
1 STEAM SUPPLY BY NPT CONNECTION FOR HIGH-PRESSURE STCAM OR FLANGED FOR LOW PRESSURE STEAM.
BOTTOM BLOWDOWN.
FEEDWATER MAKE-UP,
SURFACE BLOWOFF.
CHEMICAL FEED.

HIGH WATER LEVEL QVERFLOW DRAIN TO DISCHARGE WATER ¥ THE BOILER IF WATER LEVEL REACHES AN
UNACCEPTARLE LEVEL.

ISR

20  STEAM BOKER TRIM (ALL PIPING AND DEVICES PER ASME CSD-1} A, WATER COLUMN

1. A WATER COLUMN SHALL BE FURNISHED COMPLETE WITH GAUGE GLASS AND WATER COLUMN BLOWDOWN
VALVE.

a. FEEDWATER PUMP CONTROL — SHALL BE INTEGRAL WITH THE WATER COLUMN VIA PROBE CONTROL DEVICE AND
ELECTRONICS FOR ON/OFF PUMP OPERATION.

. LOW WATER CUTCFF ~ SHALL BE INTEGRAL WITH THE WATER COLUMN VIA PROBE CONTROL DEVICE AND SOUD
STATE ELECTRONICS MOUNTED AND WIRED IN THE CONTROL PANEL.

AN AUXILIARY LOW WATER CUTOFF SHALL BE PROVIDED. 1T SHALL BE LOCATED ON THE TOP CENTERLING GF THE
BOWER USING AN INTERNAL PROBE AND SHALL BE OF THE MANUAL RESET DESIGN.

FOR SAFETY STEAM PRESSURD LOCKOUT A HIGH LIMIT PRESSURE CONTROL, MANUAL RESET SHALL BE PROVIDED. THE
DEVICE SHALL BE MERCURY FREL

TO PROVIDE STEAM DEMAND TRACKING A STEAM PRESSURE TRAMSMITTER SHALL BE PROVIDED THAT PROVIDES AN
INPUT SIGNAL FOR BURNER POSITIONING IN ACCORDANCE TO STEAM DEMAND.

A 3" STEAM PRESSURE CAUGEL SHALL BE PIPED ONTC THE TRIM PIPING, INCLUDING AN INSPECTORS TEST COCK,

IN ACCORDANCE WiTH THE ASM.E. CODE AN APPROVED ASM.E. RATED AND STAMPED SAFETY VALVE SHALL BE
PROVIDED AND SET AT [15 OR 150)4

3.0 BURNER AND BURNER CONTROLS

MODE OF OPERATICN — TO MINIMIZE SHORT CYCLING AND PROVIDE HIGHEST EFFICIENCY THE BURNER FOR THE
SPELCIFIED BOILER SHALL BE OF THE ELECTIRONIC MODULATION WITH A TURNDOWN RATIO OF 5:1 FOR NATURAL GAS
FOR SIZES OF

40 HORSEPOWER AND GREATER, AND 41 FOR SIZES BELOW 40 HORSEPCWER. ON/OFF OR LOW/
HIGH BURNER OPERATION SHALL NOT gE ACCERTED.

B. THE BURNER SHALL BE ENCLOSED W A NEMA 1 TYPE ENCLOSURE. A LIFT OFF TOP COVER SHALL BE PROVIDED
T GAIN ACCESS TG THE BURNER AND CONIROLS, :

C. DESIGN - THE BURNER DESIGN SHALL BE OF THE UNKAGE-LESS PREMIX TECHNCLOGY WHEREIN THE FUEL AND
MR ARE MIXED IN THE FAR HOUSING ASSEMBLY PRIOR 7O ENTERING THE BURNER CANISTER. SEPARATELY DRIVEM
LINKAGE OR SERVO MOTCR DRIVEN FUEL AND AIR VALVES SHALL NOT BE PERMITTED.

1. FAN HOUSING SHALL UTILIZE NON-SPARKING MATERIAL AND SHALL BE APPROVED FOR PREMIX OPERATICN.

2 THE FAN SHALL BE DRWEN BY A VARIABLE SPEED MOTOR WHICH SHALL REACT TO QUTPUT DEMAND
REQUIREMENTS Via THE DEMAND CONTROL MOTOR SHALL BE A HIGH EFFICIENCY DC BRUSHLESS TYPE.
CONTINUOUS SPEED SYNCHRONOUS MOTORS WILL NOT BE ACCEPTABLE.

IGNITION OF THE FUEL SHALL BE OF THE DIRECT SPARK DESIGN; SEPARATE PILOT GAS TRAMN IS NOT REQUIRED. DUAL
IGNITION ELECTRODES SHALL USED FOR THE SPARK GENERATED FROM THE PANEL MOUNTED IGNITION TRANSFORMER.

COMBUSTION SHALL TAXE PLACE ON THE SURFACE OF THE BURNER CANISTER, THE CANISTER SHALL BE CONSTRUCTED
OF FECRALLOY MATERIAL AND STAINLESS STEEL AND SHALL BE WARRANTED FOR FIVE YEARS AGAINST FAILURE FROM
DEFECTS OR POOR WORKMANSHIP,

AR FILTER — SHALL BE FITTED TO THE INTAKE AR VENTURE T0 FILTER THE INCOMING AIR SUPPLY WHEN USING
BOILER ROOM AIR. THE AR FILTER SMALL BE DESIGNED TO BE EASILY CLEANED AND RE-USED.

FUEL — THE BURNER SHALL BE DESIGNED FOR OPERATION WITH NATURAL GAS OR LP GAS. GAS TRAIN, SHALL BE
LOCATED AT THE FRONT OF THE BURNER AND ALONG THE LEFT SIDE OF THE BOILER. IN ACCORDANCE WiTH UL/CUL
AND ASME

CS0-1, THE FOLLOWING COMPONENTS SHALL BE FURNISHED:
t. SINGLE BODBY DUAL SGLENOID SAFETY SHUTOFF YALVE INCORPORATING THE FOLLOWING:

a. THE VALVE SHALL BE A 1:1 RATIO VALVE WITH AN INTCORAL TRIM REGULATOR AND SHALL OPERATE N RELATION
TO OTHE FAN SPEED. AN AR SENSING UNE SHALL BE CONNECTED FROM THE AR INLET VENTURI (MOUNTED 10
THE FAN MOTOR) AWD TG THE GAS VALVE FOR CONTROL OF GAS INPUT,

b. AS FAN SPEED INCREASES A NEGATIVE PRESSURE WILL BE APPLIED 1O THE VALYE, ALLOWING THE VALVE TC
OPEN FURTHER, PERMITIING MORE FUEL TO FLOW INTO THE VENTURI FOR MIXING. AS FAN SPEED IS REDUCED,
FUEL INPUT SHALL BE REDUCED ACCORDINGLY. AR SHALL ALWAYS LEAD FUEL FROM LOW TO HIGH OR HIGH TO
LOW.

2. MANUAL FUEL SHUTOFF VALVE - SHALL BE LOCATED DOWMSTREAM OF THE GAS VALVE AND USED FOR
Co0-1 LEAK TESTING,

3 GAS PRESSURE INTERLOCKS  — ONE SHALL BE PROVIDED FOR SENSING HIGH GAS PRESSURE AND OME
PROVIDED TO SENSE LOW GAS PRESSURE, EACH CONTROL SHALL BE OF THE MANUAL RESET TYPE.

4. GAS PRESSURE REGULATOR - SHALL BE PROVIDED UPSTRIAM OF THE GAS VALVE TO PROVIDE REGULATED
PRESSURE 70O THE GAS TRAIN FROM THE GAS SUPPLY. THIS REGULATOR SHALL BE SUITABLE FOR A MAXIMUM OF 1
PSIG GAS PRESSURE. I GAS PRESSURE EXCEEDS 1 PSIG, A CAS PRESSURE RELIEF VALVE SHALL BE FURNISHED
AND UPSTREAM PRESSURE REGULATOR THAT 1S OF THE FULL LOCKGP TYPL

5. MANUAL SHUTOFF VALVES - SHALL BE PROVIDED UPSTREAM OF THE GAS REGULATOR TO MANUALLY CLOSE
OFF THE GAS SUPPLY WHEN SERVICING THE GAS TRAIN OR ISOLATING THE BOILER. A SHUTOFF VALVE SHALL BE
PROVIDED AT THE BURNER FOR TIGHTHESS CHECKING OF THE GAS VALVE

6. COMBUSTION AIR PROVING SWITCH SHALL BE PROVIDED TO PROVE, PRIOR TO MODULATION THAT THE FAN IS
OPERATING PROPERLY.

FLAME SAFETY

1. FLAME SENSING SHALL BE ACCOMPLISHED WITH A FLAME ROD MOUNTED X THE BURNER MOUNTING PLATE,
DESIGNED FCR EASY REMOVAL FOR INSPECTION OR REPLACEMENT.

40 CONTROL PANEL

A

m oo

e m

m oo oo

o =@ on

A NEMA 1 TYPE ENCEOSURE IS FURMSHED AND LOCATED AT THE FRONT OF THE BOIER TO HQJSE THE
FOLLOWING COMPONENTS:

THE BOILER SHALL INCLUDE A COMPUTERIZED BOILER BURNER CONTROL WHICH SHALL BE AN INTEGRATED, SOLID

STATE DIGITAL MICRO—~PROCESSOR MODULATING DEVICE, COMPLETE WiTH SEQUENCE NDICATIGN, FAULT RESET, MODE "
SELECT! ON, AND-CONFIGURABLE PARAMETER SETYINGS. 1T SHALL BE MOUNTED AT THE FRONT Of THE BOILER PANEL -

FOR EASY ACCESS AND VIEWING. THE CONTROLLER COMBINES FLAME SUPERVS!G&& BURNER SEQUENCING, MODULA'{!NG :

CONTROL, AND GPERATING LIMIT CONTROL.

CONTROLLER SHALL PROVIDE FOR BOTH FLAME ‘SAFEGUARD AND BOILER CONTROL AND SHALL ?ﬁR?ORM THE
FOLLOWING FUNCTIONS: -

1. BURNER SEQUENCING WITH SAFE START CHECK, PRE—PURGE, ELECTRONIC DIRECT SPARK IGNI TION AND
POST PURGE. FLAME ROD TO PROVE COMBUSTION;

2. FLAME SUPERVISION. THE CONTROL SHALL PROVIDE PRE-PURGE AND POST— ?URGE AND SHALL MAINTAIN A -

RUNNING HISTORY OF OPERATING HOURS, NUMBER OF CYCLES, AND THE MOST RECENT 15 FAULTS. THE CONTROL
SHALL BE CONNECTED TO A TOUCHSCREEN [MSPLAY INTERFACE THA? WILL RETRIEVE THIS INFORMATION.

SAFETY SHUTDOWN WITH DISPLAY OF ERROR.

. MODULATING CONTRGL OF THE VARIABLE SPEED FAN FOR FUEL/AIR INPUT RELATVE TO LOAD
REQUIREMENTS.

GAS PRESSURE SUPERVISION, HIGH AND LOW.
COMBUSTION AR PROVING SUPERVISION,
HIGH AIR PRESSURE (BACK DRAFT TOO HIGH) SUPER\!ISEON

THE ACTIVE STEAM PRESSURE AND SET--POINT PRESSURE SHALL BE DQSPLAYED AT AL TIMES. - QUTPUT
SHALL BE MODULATING PiD SET POINT CONTROL VIA ANALOG SIGNAL.

.. CONTROLLER SHALL BE CAPABLE OF MODBUS COMMUNICA?ION T0 INTERFACE WITH PC OR BGELE} MZ ENERGY -

MANAGEMENT SYSTEM.

AL PARAMETER INPUT CONTROL SET-POINTS SHAB. BE FACTORY PRE-CONFIGURED WITH JOBSITE CONDITI ONS
PROGRAMMED ‘AT THE TIME OF INITIAL OPERATION.

. DEMAND SWITCH,

PROVIDE TERMINALS FOR CONTROL INYERFACE WIRING, CUSTCMER CONNECT!ONS AND CONNECTIONS FOR INCOMING
POWER. :

INSTALL SOLID STATE CIRCUIT BOARDS FOR WATER LEVEL CONTROLS.

SELECTABLE OPTIONS: ALARM LIGHT PACKAGE TO PROVIDE INDICATION OF LGW WATER, FLAME FA%L%&RE LOAD DEMAND,
FUEL VALVE ON, INCLUDING A HORN WiTH SILENCING FOR ALARM CONDITIONS,

5.0 PERFORMANCE
THE PROPOSED BOIER SHALL PROVIDE THE FOLLOWING OPERATING PERF(}RMANCE TARGETS ?OR
NATURAL GAS:

EFFICIENCY — FUEL TO STEAM EFFICIENCY SHALL BE GUARANTEED AT 85% FOR

15§ STEAM. FOR 150f STEAM OPERATING AT 126§ THE GUARANTEED FUEL TO STEAM
EFFICIENGY SHALL BE 83% AND 85% WITH ORTIONAL FLUE GAS ECONOMIZER. EFFICIENCY RATING
SHALL ACCOUNT FOR RADIATION AND CONVECTION LOSSES, :

. EMISSICNS —~ NOX EMISSIONS SHALL BE LESS THAN 20 PPM CORRECTED 10

3% 02 AND LESS THAN 16 PPM CC OVER THE OPERATING RANGE OF THE BURNER TURNDOWN.
IF EMISSIONS EXCEED THIS LEVEL, THE BOILER MANUFACTURER SHALL CORRECT AY THEIR
EXPENSE UNTIL THIS LEVEL IS ACHIEVED ON A REPEATABLE BASIS.

NOISE — SOUND SHALL NOT EXCEED 70 DBA AT HIGH FIRE WHEN MEASURED 3 FEET IN FRONT OF THE BURNER.
RADIATION LOSSES SHALL BE LESS THAN 0.5% OF THE RATED INPUT AT MAXIMUM FIRING,
STEAM QUALITY SHALL BE 99.5% AT MAXIMUM FIRING REGARDLESS OF OPERATING PRESSURE.

6.0 WARRANTY
THE PACKAGE BOWLER SHALL BE WARRANTED FOR A PERIOD OF ONE YEAR FROM DATE OF START-UP OR
18 MONTHS FROM SHIPMENT WHICHEVER SHALL OCCUR FIRST.

7.0 OPTIONAL ECONOMIZER PACKAGE
FOR APPLICATION WITH 1504 DESIGN MODEL CFH, AN ECONGMIZER PACKAGE SHALL BE

FACTORY INSTALLED AND PIPED TO INCREASE OPERATING . EFFICIENCY TO 85%.  THE FACTORY INSTALLED
PACKAGE SHALL INCLUDE AN ECONOMIZER COIL LOCATED IN THE REAR -OF THE BOHER, INTEGRAL 7O THE
STACK OUTLET WITH INTEGRAL MAKE-UP WATER SUPPLY AND OUTLET PIPING. A VERTICAL STAINLESS STEEL
FEEDWATER TANK COMPLETE WITH A CONTINUOUS RUNNING PUMP SHALL BE PROVIDED WITH INTEGRAL PIPING.
THIS PIPING SHALL IRCLUDE THE FEEDWATER MAKE-UP STOP VALVE, CHECK VALVE, AND ON/OFF ELECTRIC
MAKE UP VALVE, THE MAKE-UP VALVE SHALL BE FACTORY WIRED YO THE -ON/OFF PUMP CONTROL.

_ FEEDWATER PIPING SHALL INCLUDE BY-PASS PIPING SO THAT WATER CIRCULATES THROUGH THE ECONOMIZER

AT ALL TIMES.

~ SECTION 230500
BOILER FEEDWATER SYSTEM

GENERAL L, o '
A FURNISH AND !NSTALL ACCORDING TO DRAWINGS AND MANL}FACTURERS INSTRUCTIONS THE QUANTITY

OF CES-PRH-D PREHEAT BOKER FEED UNHS AS SHOWN ON THE DRAWINGS., EACH UNiT SHALL
CONSIST OF (1) STEEL RECEIVER WITH A QUANTITY OF _ . BOILER FEED PUMPS, (1) DIRECT
INJECTION- STEAM HEATING ASSEMBLY, ELECTRICAL CONTROLS AND ACCESSORIES. :

THE BOWLER FEED RECEIVER SHALL. BE OF WELDED STEEL CONSTRUCTION, ELEVATED 10 MEET THE

" NPSH REQUIREMENTS OF THE BOIER FEED PUMPS, HORIZONTAL WITH FLAT HEADS, SUPPORTED BY

A STRUCTURAL STEEL FRAME AND HAVE A CAPACITY AS SHOWN ON THE DRAWNGS. RECENER
MATERIAL AND THICKNESS SHALL BE AS SHOWN ON THE DRAWINGS. THE BOILER FEED RECENVER
SHALL BE FQUIPPED: WITH THE FOLLOWING: (1) WATER LEVEL GAUGE, (1) DIAL THERMOMETER, (1)
MAKE—UP WATER ASSEMBLY CONSISTNG OF A 2-POLE EXTERNALLY ADJUSTABLE FLOAT SWITCH AND
ELECTRIC SOLENGID VALVE, (1) LOW 'WATER CUT-OFF FLOAT SWITCH, (1) ISOLATION VALVE BETWEEN
RECEVER AND PUMP PLUS A VALVE IN EACH BLEED LINE INSTALLED FOR MANTENANCE, AND (1)
MAGNESIUM  ANODE. A SUCTION [SOLATION VALVE SHALL BE INSTALLED IN THE SUCTION PIPING
gg\g&g{ THE RECENER AND PUMP. TO PERMIT SERVICING THE PUMPS WITHOUT DRAINING THE
By . .

AL CONTROLS SWITCHES AND VALVES I HAVE A NEMA ,,,,, RATING.
A CAST IRON BASKET NLET STRAINER - WiTH VERTICAL - SELF- CLEANING BRONZE SCREEN SHAL?. BE

PROVIDED FOR. THE RECEWER INLET.

A_DIRECT INJECTION STEAM HEATING ASSEMBLY SHALL BE INSTALLED IN THE RECﬁIVER ?ﬂE HEATING
ASSEMBLY SHALL CONSIST OF A DQUBLE FLANGE MOUNTED INJECTION PIPE, STEAM CONTROL VALVE,
TEMPERATURE REGULATION {PRESSURE REGULATOR FOR SYSTEMS OVER 15 PSIG STEAM PR£SSURE)
WYE STRAINER AND PRESSURE GAUGE. THE HEATING ASSEMBLY SHALL BE SIZED FOR THE CAPACHIES
AS SHOWN ON THE DRAWINGS,

© THE MAKE-UP WATER ASSEMBLY SHALL BE SIZED TO EQUAL THE CAPACITY OF ONE OF THE BOLER

FEED PUMPS, THE SOLENOID VALVE SHALL BE PAaCKLESS, PISTON PILOT-OPERATED WITH A
CUSHIONEDR CLOSING AND HAVE AN EPOXY-RESIN MOLDED WATERPROGF COIL. THE VALVE SHALL BE

CEQUIPPED WITH A WYL STRAINER, AND A 3-VALVE MANUAL BYPASS.

THE BOILER FEED PUMPS SHALL BE FLANGE MOUNTED ON THE RECEWER. SJ{ZTION PIPING. THE PUMP
SHALL BE CLOSE COUPLED VERTICAL DESIGN, AND SHALL HAVE A CAST BRONZE IMPELLER THAT 1S

BRONZE FITTED TO THE CAST IRON PUMP HOUSING WiTH A RENEWABLE BRONZE WEARING RING. THE
MECHANICAL  SEAL SHALL BE RATED. FOR 250°F SERVICE. THE ENTIRE PUMP ASSEMBLY SHALL -BE

PERMANENTLY ALIGNED AND DYNAMICALLY SALANCED TO DEUVER TS FULL RATED. CAPACITY. THE
PUMP SHALL BE DRIVEN BY AN INDUSTRY STANDARD MOICR AVAILABLE "OFF THE SHELF” THE MOTOR
SHALL HAVE A NEMA STANDARD SHAFT. THE HORSEPOWER AND ELECTRICAL CHARACTERISTICS SHALL
BE AS SHOWN ON THE DRAWINGS,
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